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0 8-bit to 9-blt code conversion system and 8/9 converter. 


0 An 8/9 code conversion system (11) for perform- 
ing ttie code conversion of 8-bit data into 9-bit data* 
the 8/9 code conversion system being characterized 
in that a pair of conversion tables (Al ,A2) which are 
differentiated based upon whether the digital sum 
variation (DSV), which indicates the direct current 
balance of the 9-bit data after their code conversion, 
is positive or negative. The appropriate conversion 
table (A1,A2) is selected in accordance with the 
positive or negative polarity of the integrated DSV 
value, which is updated at the time of each conver- 
sion. The code conversion is then performed in such 
a manner that the integrated DSV value converges 
on zero. 
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8-BIT TO 9-BIT CODE CONVERSION SYSTEM AND St9 CONVERTER 


This invention relates to an 8/9 conversion sys- 
tem which is suitable for the digital processing of 
voice and visual signals and an 8/9 encoder using 
this system or method, 

A compact disc may be played back with a CD 
(compact disc) player having an EFM (8/14 code 
conversion) register which is suitable for the track- 
ing servo operation at the time of the reproduction 
of signals. The conventional 8/14 encoder 1 shown 
in Rg. 1 is provided with an 8/14 conversion circuit 
2 which converts the inputted 8-bit data streams 
after they are subjected to error-correction by 
means of a CIRC encoder (not illustrated in the 
drawing) into 14-bit channel streams according to 
the conversion table. The data bits are fed not only 
into the 8/14 conversion circuit 2. but also into the 
linkage-bit-candidate-generating circuit 3, which 
generates linkage bit candidates subject to the bit 
conversion rules, and into the linkage-bit-deciding 
circuit 4. which makes a decision on the optimum 
linkage bit out of the linkage bit candidates in 
accordance with the digital sum variation (DSV) 
evaluation to be described later. By inserting in the 
linkage-bit-inserting circuit 5 the optimum linkage 
bit decided by the linkage-bit-deciding circuit 4 into 
the 14-bit data, which are the output from the 8/14 
conversion circuit 2, the 14-bit data are linked with 
each other. 

The 8/14 conversion circuit 2 is provided with a 
ROM (Read Only Memory) which accommodates 
In the form of a conversion table the 2^ (256) 
patterns selected, in accordance with the bit con- 
version rules that there should be two or more 
"0"*s between "1- and "1" and that the number of 
"O'^s should be ten or less out of 2'* patterns of 
combinations of "1" indicative of a reversal and 
"0" indicative of a non-reversal, and that the input 
8-bit data are converted into 14-bit data in unitarily 
defined correspondence. Moreover, the linkage-bit- 
candidate-generating circuit 3. which generates 
candidates for the linkage bits to be inserted be- 
tween the 14-bit data, is designed for adjustment 
with the bit conversion rules by inserting the 3-bil 
linkage bits between mutually adjacent 14-bit data 
so that the circuit may deal properly with such a 
case in which the final part in the preceding 14-bit 
data ends with "1 " and the succeeding channel bit 
begins with "1", and this circuit feeds those pat- 
terns which do not violate the bit conversion rules 
out of the four kinds of patterns, 000, 001, 010, and 
100, which are conceivable as the linkage bits, as 
the linkage bit candidates to the linkage-bit-decid- 
ing circuit 4. Then, the linkage-bit-deciding circuit 
selects as the optimum linkage bits the pattern 


which minimizes the DSV (Digital Sum Variation), 
which represents the direct current component of 
the 31 -bit portion of 28 bits of the mutually adja- 
cent 14-bit data and the 3-bit linkage bits out of the 

5 linkage bit candidates fed from the linkage-bit- 
candidate-generating circuit 3. 

The DSV mentioned above represents the total 
number of points accumulated along with the 
progress of the 14-bit data, with the high level of 

10 the signal waveform of the 14-bit data being given 
+ 1 point and the low level of the signal waveform 
being given -1 point. Thus, the smaller the absolute 
value of the DSV is, the less the direct current 
component and the low frequency component will 

75 be in the 14-bit data and the less susceptible the 
data will be to the influence given by the flaws or 
the like which may be present on the surface of the 
compact disc. Therefore, the linkage bits which 
minimize the DSV obtained in the final part of the 

20 mutually adjacent 14-bit data are selected as the 
optimum linkage bits. 

The conventional 8/14 encoder 1 described 
above has had such problems as the requirement 
of a fairly large number of redundant bits for the 

25 conversion of 8-bit data, including the linkage bits 
for linking the U-bit data with one another, so that 
the transmission bandwidth for the signals has to 
be broadened, even though the encoder can cancel 
off the direct current component in the signals. 

30 Another problem has been that the encoder has a 
comparatively small value, i.e.. 0.47 T to the bit 
interval T, for the detection port width, Tw, which 
expresses the degree of tolerance (i.e. the jitter 
margin) for preventing the occurrence of a code 

35 error when the time axis for the reproduced signals 
fluctuates. 

Moreover, an 8/10 encoder, which has the 
maximum code reversal interval. T max, reduced to 
3.2 T, as compared with 5.18 T for the 8/14 en- 

40 coder, through a reduction of redundancy by four 
bits, presents such problems as its having a rela- 
tively small value, 0.8 T. in its minlnrium code 
reversal interval. T min.. which necessarily results 
in a high level of the maximum recording fre- 

45 quency. thereby making it necessary to increase 
the resolution in the recording system and con- 
sequently rendering this encoder inappropriate for 
high-density recording. Also, an encoder of the 1 .5 
T type, which has realized a T min. value of 1.5 T, 

50 as the result of the importance attached to the 
minimum code reversal interval rather than the 
. detection port width, Tw, has had a problem, 
among others, in that it is not free from the direct 
current components. 

Furthermore, an 49 encoder, which can work 


well with one bit. I.e.. the minimum bit number, for 
the number of redundant bits necessary in connec- 
tion with the code conversion, permits an extension 
of the minimum code reversal interval, T mln.. to 
0.89 T. though the extension is slight, but this 5 
encoder has presented such problems as one as- 
sociated with the fact that the recording frequency 
band develops a broadened bandwidth since it has 
a fairly large value. 20 T, in the maximum code 
reversal interval, T max. io 

It Is the purpose of this invention to solve the 
problems found in the conventional code conver- 
sion systems described above. This object Is 
solved by the systems described in independent 
claims 1 to 4 and by the 8/9 converters of the is 
independent claims 5,6.11 and 15. Further advanta- 
geous features are evident from the dependent 
claims. 

The present invention proposes an 8/9 code 
conversion system which performs the conversion 20 
of the 8-bit data into 9-bit data, by operating with a 
pair of conversion tables provided in the system 
designed for differentiation of the data on the basis 
of the distinction whether the DSV. which indicates 
the direct current balance of the 9-bit data after the 26 
code conversion, is positive or negative, by select- 
ing the appropriate conversion table depending on 
whether the integrated DSV value is renewed at 
each time of conversion, and by performing the 
code conversion in such a manner that the in- 30 
tegrated DSV value converges on zero. 

In another aspect in accordance with the 
present invention, the above-mentioned 8/9 conver- 
sion system consists of the steps of differentiating 
the 9-bit data after their code conversion on the os 
basis of the distinction whether the DSV value, 
which indicates their current balance, is positive or 
negative, preparing conversion tables representing 
the correlation of such data in the order from the 
smallest absolute value of the DSV so that the data 40 
so differentiated will respectively center around the 
value midway between the maximum value and the 
minimum value for the 8-bit data, and performing 
the code conversion by selecting one of the con- 
version tables out of the pair of the prepared con- 45 
version tables in such a manner that the integrated 
DSV value, which is renewed at each time of such 
conversion, will converge on zero. 

As still another aspect of accomplishing the 
purpose of this invention in the 8/9 code conver- so 
sion system described above, a pair of conversion 
tables, i.e.. a main table and an auxiliary table, are 
prepared for setting mutually different 9-bit data in 
correspondence to one 8-bit data, and code con- 
version is performed in accordance with the main ss 
conversion table when the integrated DSV value, 
which is renewed at each time of conversion, is 
within a certain predetermined range, whereas 


when the integrated DSV value deviates from the 
above-mentioned predetermined range, code con- 
version is performed In accordance with the proper 
one of the main conversion table or the auxiliary 
conversion table so that the integrated DSV value 
will converge on zero, with priority being given to 
the condition that 13 bits or more of the same kind ^ 
of bits should not occur In succession. 

Furthermore, the purpose of this invention Is 
accomplished in the 8/9 code conversion system 
mentioned above by executing code conversion 
with a main conversion table prepared for conver- 
sion of one eight-bit data stream into a 9-bit data 
stream with an absolute value of 3 or less for the 
DSV, which Indicates the direct current balance of 
the individual data, and an auxiliary conversion 
table prepared for conversion of the data into 9-bit 
data with an absolute DSV value of 3 or more and 
with a DSV polarity reverse to that of the data 
processed with the main conversion table men- 
tioned above, the code conversion being perfonnned 
in accordance with the main conversion table when 
the Integrated DSV value, which is renewed at each 
time of conversion, is within a certain predeter- 
mined range, but in accordance with the appro- 
priate one of the main conversion table and the 
auxiliary conversion table when the integrated DSV 
value deviates from the predetermined range. The 
table is chosen in such a way that the integrated 
DSV value converges on zero. 

The 8/9 code conversion system proposed in 
this invention makes it possible to generate en- 
coded data with a high degree of efficiency in 
satisfaction of the RLLC (Run Length Umited Code) 
Rules by cancelling off the direct current compo- 
nent of the converted signals while keeping the 
integrated DSV value within a certain limited frame- 
work. 

Fig. 1 is a circuit block diagram showing one 
embodiment of the conventional 8/14 encoder. 

Fig. 2 is a circuit block diagram illustrating 
the first embodiment of the 8/9 encoder to which 
the 8/9 code conversion system of the first and 
second embodiments are applied. 

Rg. 3 is a circuit block diagram showing the 
second embodiment of the 8/9 encoder to which 
the 8/9 code conversion system of the third em- 
bodiment is applied. 

Rg. 4 is a circuit block diagram 'showing the 
third embodiment of the 8/9 encoder to which the 
8/9 code conversion system of the fourth embodi- 
ment is applied. 

In the following, the embodiments of this inven- 
tion will be described with reference to the draw- 
ings and the tables. Rg. 2 Is a circuit block dia- 
gram illustrating the first embodiment of the 8/9 
encoder to which the 8/9 code conversion system 


<Jf this invention is applied. Table 1-1 through Table 
1-8 are respectively the conversion tables used for 
code conversion with the 8/9 encoder illustrated in 
Hg. 2. 

The 8/9 encoder shown in Hg. 2 is one which 
performs the conversion of 8-bit data into 9-bit 
data, and the working principle of this encoder 
consists in providing a pair of conversion tables A1 
and B1. which are differentiated on the basis of the 
point whether the D8V indicating the direct current 
balance of the 9-bit data after their code conversion 
is positive or negative, and then performing the 
code conversion in such a manner that the in- 
tegrated DSV value converges on zero by selecting 
either the conversion table A1 or 81 as appropriate, 
depending on the point whether the integrated DSV 
value, which is renewed at each time of such 
conversion, is positive or negative. 

The 8-bit data are fed into the conversion ROf^ 
13 by way of the D flip-flop circuit 12 in the initial 
stage. Then, after the data are converted into 14-bit 
data in accordance with either one of the conver- 
sion tables Al and B1 provided within the conver- 
sion ROM 13. the data so processed are divided 
into two groups, i.e.. the nine lower-order bits and 
the five higher-order bits, both these groups of bits 
being respectively fed into the D flip-flop (DFF) 
circuit 14 for output to external equipment and into 
the DSV integrating circuit 15 for internal feedback 
in the system. The DSV integrating circuit 15 is 
composed of an integrating circuit 16. which re- 
news the integrated DSV value with the addition of 
the DSV up to that point in time to the output of the 
five higher-order bits from the conversion ROM, 
and a D flip-flop circuit 17. which latches the output 
from this integrating circuit 16. and the output from 
the D flip-flop circuit 17. which represents the in- 
tegrated DSV value at the present moment, is 
taken as the integrated output from the integrating 
circuit 15. 

Furthermore, for the reasons to be mentioned 
below, the highest-order bit in the output from the 
D flip-flop circuit 17 becomes either "0" or "1" 
depending on the polarity (positive or negative) of 
the integrated DSV value, and the bit is fed into the 
conversion ROM 13 via the polarity reversing cir- 
cuit 18 as the data for the selection of the proper 
conversion table within the conversion ROM 13. 

In this regard, the pair of conversion tables 
accommodated inside of the conversion ROM 13 
are composed of Conversion Table Al, in which 
the DSV showing the direct current balance of the 
9-bit data after the conversion is positive, and the 
Conversion Table 81. in which the DSV is negative, 
and either of these conversion tables has a data 
arrangement in which the data with a value closer 
to the middle value of the 8-bit data are set in 
proportionate correspondence to the 9-bil data with 


greater value for the number of times of code 
reversal INV. Consequently, the higher the fre- 
quency of occurrence of any given 9-bit data, the 
greater the value is for the number of times of their 

5 code reversal INV, and this reflects the designing 
effort to attain the highest effectiveness possible in 
the stabilization of the direct current balance by 
nullification of the direct current component {the 
realization of a DC-free state). 

TO Moreover, for the conversion tables actually 
accommodated inside of the conversion ROM 13 
are used those tables which are compiled in a 
tabular form actually by adding the data represent- 
ing the DSV in terms of the complement of 2 for 

;5 each data bit in the higher-order positions of the 9- 
bit data given on the conversion tables Al and 81 
with 256 items of addresses from (00) H to (FF) H 
assigned to such data. Accordingly, in the conver- 
sion ROM 13. data are stored in the pattern com- 

20 prising five DSV bits placed in the higher-order 
positions for linkage to the 9-bit data bits, and. 
when the output from the above-mentioned 
polarity-reversing circuit 18 is "0" (that is, when the 
integrated DSV value is negative), the conversion 

25 table Al is selected, whereas when the output is 
"1" (that is. when the integrated DSV value is 
positive), the conversion table 61 is selected. 

Now, assume that 8-bit data 00000000 in cor- 
respondence to the address (00) H has been tranis- 

30 mitted when the DSV integrated value is, for exam- 
ple, 11011, i.e. 5 in 2's complement notation. In 
such a case, the conversion table Al is selected 
because the output from the polarity-reversing cir- 
cuit 18 is "0". and the data in correspondence to 

35 the address (00) H, namely, 11001111111110. is 
output. In this instance, the higher-order five bits, 
11001. represent the DSV 7 for the 9-bit data, 
111111110. which will be added to the integrated 
DSV value -5 registered so far inside the DSV 

40 integrating circuit 15, and. as a result, the inte- 
grated DSV value changes to 2. 

When the integrated DSV value becomes 2. 
the output from the polarity-reversing circuit be- 
comes "1- and, consequently, the 8-bit data trans- 

45 mitted next will necessarily be code-converted with 
reference to the conversion table 81. In this sys- 
tem, the integrated DSV value will not exceed t 7 
even in the maximum, and the converted output 
will therefore not have any substantial direct cur- 

50 rent component. 

The data bits which are thus transmitted one 
after another to the part of the system mentioned 
above are subjected to the code conversion in a 
manner which always results in the convergence of 

55 the integrated DSV value to zero. and. in this 
regard, the bit interval of the 9-bit data. i.e.. the 
minimum code reversal interval. T min. is ex- 
pressed by 8/9 T( = 0.89 T). Then, the maximum 


code reversal Interval, T max., which is considered 
to be so much better if It Is as short as possible, 
will be the period In which 21 "O's" continue to 
persist, i.e.. 21 T min { = 18.8T). which will occur 
in the worst assumed case where the 9^bit data 
appear in the sequence. 100000000. 000000000. 
000011111. 

In this manner, the 8/9 encoder 11 described 
above is so constructed that It is provided with a 
pair of conversion tables A and B. which are dif- 
ferentiated on the basis of the distinction whether 
the DSV, which represents the direct current bal- 
ance of the 9-bit data after their conversion, is 
positive or negative, selects the conversion table A 
or the conversion table B In accordance with the 
positive or negative polarity of the integrated DSV 
value, which is renewed at each time of such 
conversion, and performs the code conversion in 
such a manner as to make the integrated DSV 
value converge on zero. Therefore, this encoder is 
capable of cancelling off the direct current compo- 
nent while confining the integrated DSV value with- 
in the limits in the range from -7 to +7. It Is also 
capable of readily generating such highly efficient 
codes that the codes after their conversion show 
the minimum code reversal Interval T min at 0.89 
T. the maximum code reversal interval T max at 
18.8 T. and the detection port width Tw at 0.89 T, 
thereby satisfying the RLLC Rules. As for the con- 
version tables exemplified in Tables 1-1 to 1-8. it is 
sufficient to provide only two such tables for the 8- 
bit data, and with 256 addresses it is possible to 
read the pertinent 9-bit data, by which it is made 
possible to develop a PLA which gives full play to 
the advantageous features of a small-scale ROM. 

In the first embodiment of this invention de- 
scribed above, the pair of conversion tables A1 and 
B1 which are accommodated inside of the conver- 
sion ROM 13 can accept various modifications in 
accordance with the basis rules described above, 
and it is also possible to set up variations freely as 
necessary in the combinations of the 9-bit data in 
relationship to the 8-bit data. 

Tables 2-1 through 2-8 represent the conver- 
sion tables provided in the conversion ROM ac- 
cording to the second embodiment of this inven- 
tion. For the 8/9 encoder in the second embodi^ 
ment, the same encoder as the one used in the 
first embodiment described above is used. Hence, 
its description Is omitted here. 

The conversion tables A2 and 82 in the second 
embodiment set the 9-bit data in correspondence 
in a sequential order from the smallest of their 
absolute DSV values In such a manner that they 
center around the intermediate values (7F) H and 
(80) H for the maximum value (FF) H and the 
minimum value (00) H of the 8-bit data. In the 
second embodiment, the 9-bit data the individual 


bits of which are In mutually reversed relations are 
stored in Tables A2 and B2, with the 256 pieces of 
8-blt data In hexadecimal representation being 
used as the addresses, as shown in Tables 2-1 

5 through 2-8. In the meantime, for the purpose of 
improving the reproduction characteristics for the 
recorded data, attention has been given also to the 
code reversal intervals. INV, of the 9-bit data 
through designing a feature by which those 9-bit 

10 data having more frequent code reversal intervals 
can be obtained in closer proximity of the middle 
value for the 8-bit data. In addition, the DSV values 
for the converted data are represented in com- 
plements of 2, which are linked in the form of the 

15 5-bit data occupying the higher-order positions pre- 
ceding the 9-bit data and stored in the tables. 

Now. suppose that the 8-bit data. 00000000, 
which is in correspondence to the address (00) H 
has come transmitted when the integrated DSV 

20 value is 11011, i.e., -5. for example. In such a case, 
the output from the polarity-reversing circuit 18 is 
"0" and consequently the conversion table A is 
selected, and the data 001 1 1 1 1 1 1 1 1 11 0 which cor- 
responds to the address (00) H is output. The five 

25 higher-order bits in the output obtained at this time 
are expressive of the DSV 7 for the 9- bit data 
111111110, which is added on to the integrated 
DSV value -5 registered up to that time. As a 
result, the integrated DSV value changes to 2. 

00 Thus, according to the second embodiment of 
this invention, the 8/9 encoder 1 1 described above 
is so constoicted that it differentiates the 9-blt data 
after their code conversion on the basis of the 
distinction whether their DSV. which represents 

35 their direct current balance, is positive or negative, 
and provides the conversion tables A2 and B2, 
which respectively set the correspondence of the 
converted data in the sequential order from the 
smallest of the absolute DSV values, so that the 

40 values for the data center around the middle value 
between the maximum value and the minimum 
value for the 8-bit data. The code conversion is 
performed by selecting one or the other of the 
conversion tables A2 and B2 in such a manner that 

45 the integrated DSV value, which is renewed at each 
time of conversion, converges on zero. Therefore, 
the higher the frequency of occurrence is for the 8- 
bit data, the smaller the absolute DSV value will be 
for tiie 9-blt data into which the 8-bit data can be 

50 code-converted, and. additionally, since the selec- 
tion of the tables Is executed for the purpose of 
achieving the convergence of the integrated DSV 
value on zero, this system is capable of placing the 
maximum restraint upon the fluctuations of the di- 
ss rect current component while confining the inte- 
grated DSV values of the 9-blt data obtained 
through their code conversion within a certain limit- 
ing framework in the range from -9 to + 8. 


Moreover, since the encoder has been con- 
structed in such a way that those 9-bit data which 
have a higher frequency of occurrence will be 
code-converted into those 9-bit data having propor- 
tionately more frequent code reversal intervals, it is 
possible to place the maximunn restraint possible 
upon the prolongation of the code reversal intervals 
and thereby to prevent the deterioration of the 
reproduction characteristics for the recorded data. 

Fig. 3 is a circuit block diagram illustrating the 
second embodiment of the 8/9 encoder to which 
the 8/9 code conversion method according to the 
third embodiment has been applied. Tables 3-1 
through 3-8 are drawings showing the conversion 
tables to be employed for the code conversion with 
the a9 encoder illustrated in Fig. 3. 

In Fig. 3, the 8/9 encoder 21 is the one which 
performs the code conversion of 8-bit data into 9- 
bit data, and this encoder, being provided with a 
pair of conversion tables, i.e., a principal one and 
an auxiliary one which set the mutually different 9- 
bit data to the individual 8-bit data, performs the 
code conversion with one of the appropriately se- 
lected tables while considering the convergence of 
the integrated DSV value on zero and the restraint 
to be placed on T max, the maximum code rever- 
sal interval. The principal conversion table and the 
auxiliary conversion table contain 9-bit data having 
different polarities in their DSV, together with 256 
pieces of 8-bit data in hexadecimal representation 
serving as addresses, stored in the conversion 
ROM 23. Both of these tables are so composed 
that the polarity of the DSV is reversed by the 
former half and the latter half. i.e.. the 8-bit data 
(00) H " (7F) and (80) H " FF) H. Moreover, the 
DSV of the converted data are represented in the 
complements of 2, which are linked in the form of 
the 5-bit data placed in the higher-order positions 
preceding the 9-bit data and are stored in the 
tables. 

Furthermore, in the case of the third embodi- 
ment design consideration has been given in such 
a way that the DSV is set at + 1 in relation to (00) 
H and (01) H. at +3 for (02) H " (27) H. and at + 1 
for (28) H " (7F) H, respectively, for the 8-bit data 
in the former half of the principal conversion table. 
At least one bit each of "O** and "1" is present in 
the higher-order three bits of the 9-bit data while at 
least one bit of "l" is present in the lower-order 
two bits of the same data. Also, the latter half of 
the principal conversion table is so designed that 
the DSV is set at -1 for (80) H " (D7) H, at -3 for 
(D8) H " (FD) H, and at -1 for (FE) H and (FF) H. 
respectively, for the 8-bit data. Additionally, at least 
one bit each of "0" and T is present in the 
higher-order three bits of the 9-bit data while one 
bit of "1" is present in the lower-order two bits of 
the data. By contrast, the auxiliary conversion table 


is composed In such a way that the 9-bit data (000) 
H and (001) H are allocated respectively to (00) H 
and (01) H for the 8-bit data, and (1FE) H and 
(IFF) H are allocated respectively to (FE) H and 

5 (FF) H for the 8-bit data. 

In this regard, the 8-bit data are first transmit- 
ted, by way of the D flip-flop (DFF) circuit 22 in the 
initial stage, into the conversion ROM 23 which 
stores in its memory the principal conversion table 

ro and the auxiliary conversion table, and after the 8- 
bit data are converted into 24-bit data in accor- 
dance with either one of the conversion tables in 
the conversion ROM 23, the nine bits in the lower- 
order positions and the five bits in the higher-order 

76 positions as well as the two bits in the lower-order 
positions are respectively fed into the D flip-flop 
circuit 24 for output to external equipment and into 
the DSV-integrating circuit 25 and the table-select- 
ing circuit 26. The DSV-integrating circuit 25 is 

20 composed of an adding circuit 27, which effects 
the renewal of the integrated DSV value by the 
addition of the DSV on record up to that point in 
time to the output on the five higher-order bits from 
the conversion ROM 23. and the D flip-flop circuit 

25 28, which latches the output from the adding circuit 
27. Here, the output which is obtained, with an 
indication of the current integrated DSV value, from 
the D flip-flop circuit is taken as the input into the 
adding circuit 27 for addition thereto. 

30 The integrated DSV value which can be ob- 
tained from the adding circuit 27 is fed into the 
comparator circuits 29 and 30 provided in the 
table-selecting circuit 26 and calibrated to the com- 
parison criteria at + 9 and - 9. respectively, 

35 against which the comparator circuits 29 and 30 
determine whether or not the integrated DSV value 
is within the range of • 9 " + 9 as set in advance. 
The results of the comparison made in the com- 
parator circuits 29 and 30 are unified in the OR 

40 gate circuit 31 and then latched in the D flip-flop 
circuit 32. This latched output from the D flip-flop 
circuit 32, in the case of this third embodiment, is 
supplied to the table selection ON terminal in the 
conversion ROM via the NAND gate circuit 33 and 

45 the NOR gate circuit 34. and in case the integrated 
DSV value is within the range from -9 to + 9 as 
mentioned above, the low-level latch output from 
the D flip-flop circuit 32 is used to select the 
principal conversion table. Moreover, the NOR gate 

50 circuit 34, which employs the low-level output as 
the signal for selection of the principal conversion 
table, takes the output from the NAND gate 33 as 
one part of input into it while it lakes the other part 
of its input from the output of the EXCLUSIVE-OR 

55 gate circuit 42, which takes the exclusive-or value 
of the highest-order bit of the input 8-blt data and 
the highest-order bit of the integrated DSV value. In 
this case, the highest-order bit of the input a-bit 


data has Its "0" or In correspondence to either 
the former half or the latter half, i.e., the positive or 
negative polarity of the 9-bit output data, and simi* 
larly, the highest-order bit of the Integrated DSV 
value, I.e., the "0" or "1 " In it, Indicates the positive 
or negative polarity of the integrated DSV value. 

Now, the NAND gate circuit 33 Is connected 
not only to the D flip-flop circuit 32, which outputs 
the data indicating the range of the integrated DSV 
value, but also with two NAND gate circuits 35 and 
38 which enforce the selection of the principal 
conversion table regardless of the range of the 
DSV values, and this feature reflects the consider- 
ation given to the designing of the system In such 
a manner not to permit the occurrence of any 
consecutive series of 13 or more bits consisting 
solely of "0*5" or "Vs" when two sets of 9-blt data 
are mutually adjacent one preceding the other in a 
directly contiguous sequence. That is to say, the 
NAND gate circuit 35 is supplied with the data 
obtained by code conversion of the seven higher- 
order bits of the input 8-bit data via the inverter 
circuit 37 and also with the latch output from the D 
flip-flop circuit 39, which is connected with the 
NOR gate circuit 38 that judges whether the two 
lower-order bits in the output 9-bit data one clock 
in advance are 00 or not. Due to this feature, code 
conversion will be performed necessarily with the 
principal conversion table by the low-levei output 
from the NAND gate circuit 35 in case the two 
lower-order bits in the output 9-bit data one clock 
in advance are GO while the input 8-bit data are 
(00) H or (01) H. Moreover, the NAND gate circuit 
36 is supplied with the seven higher-order bits of 
the input 8-bit data and with the latch output from 
the D flip-flop circuit 41 which is connected to the 
AND gate circuit 40 that judges whether the two 
lower-order bits of the output 9-bit data one clock 
in advance are 1 1 or not. Due to this feature, code 
conversion with the principal conversion table Is 
necessarily performed by the effect of the low-level 
output from the NAND gate 36 in case the two 
lower-order bits in the output 9-bit data one clock 
in advance are 11 while the input 8-bit data are 
(FE) H or (FF) H. 

Assume that 00001010 in correspondence to 
the address (10) H has come transmitted in the 
form of 8-bit data when the integrated DSV value is 
01001, i.e. + 9, for example. In this case, the 
outputs from the NOR gate circuits 31 and 34 are 
both low-level outputs, for which reason code con- 
version with the principal conversion table is per- 
formed, and the data, 00011110101110, corre- 
sponding to the address (10) H will be output. 
IVIoreover. the five higher-order bits, 00011, in the 
output data at this time represents the DSV + 3 In 
relationship to the 9-blt data, and as a result of its 
addition to the integrated DSV value + 9 up to the 


time within the DSV integrating circuit 15, the in- 
tegrated DSV value changes to +12. 

Next, suppose that (50) H has come transmit- 
ted in the form of Input 8-bit data. In this case, the 

5 output from the NOR gate circuit 31 has already 
changed to a high level at the point in time when 
the integrated DSV value exceeds 9. and con- 
sequently the output from the NAND gate circuit 33 
shifts to a low level. In the meantime, since the 

10 output from the EXCLUSIVE-OR gate is also at a 
low level, the output from the NOR gate which Is 
located at the final stage, will assume a high level, 
with the result that the auxiliary conversion table is 
selected. Therefore, the 9-bit data, 111100000, 

75 having the DSV of - 1 Is selected, so that the 
integrated DSV value is pulled bacl< towards the 
zero side and assumes + 11. 

Furthermore, assume that (00) H has come 
transmitted in the form of input 8-bit data following 

20 (5D) H. In this case, the output from the NAND 
gate circuit 35 will be at a low level since the two 
lower-order bits in the 9-bit data output one clock 
in advance was 00, and in spite of the fact that the 
integrated DSV value is in excess of + 9, the 

25 principal conversion table is selected in spite of the 
fact that the integrated DSV value exceeds + 9 in 
the conversion ROM 23 upon its reception of the 
low-level output from the NOR gate circuit. As a 
result, the integrated DSV value assumes + 10. 

30 marking a transitory swing towards the side whicfi 
means a movement away from zero, and yet this 
selection of the principal conversion table can pre- 
vent the inadequate state that "0" occurs in suc- 
cession through 14 bits, which would happen in 

35 case the auxiliary conversion table were selected. 

Thus, the data bits which come transmitted one 
after another are processed for their code conver- 
sion in a manner always working towards the con- 
vergence of the integrated DSV value, and. in this 

40 process, the bit interval of the 9-bit data. i.e. the 
minimum code reversal interval, T min, is ex- 
pressed as 8/9 T ( = 0.89 T) in comparative 
relationship to the bit inten/al, T. for the 8-bit data. 
The maximum code reversal interval. T max, which 

45 is considered to be so much better if it is as short 
as possible, is 12 T min (= 10.7 T). which repre- 
sents the duration through which the 12 pieces of 
"0" occurs in succession, which is based on the 
assumption of the worst case in which the 9-bit 

50 data occurs in the sequence 10,000000000.001. 

As described so far, the 8/9 encoder 21 men- 
tioned above is so constructed that it is provided 
with a pair of conversion tables, i.e.. the principal 
one and the auxiliary one. which set mutually dlf- 

55 ferent 9-bit data in correspondence to one 8-bit 
data, and performs code conversion in accordance 
with the principal conversion table when the in- 
tegrated DSV value, which is renewed at each time 


of such conversion, is within a certain range i.e. - 9 
" + 8) established in advance but performs code 
conversion in accordance with either one of the 
principal conversion table and the auxiliary conver- 
sion table as appropriate. The encoder functions in 
such a manner that the integrated OSV value will 
converge on zero, with priority given to the con- 
dition that the same kind of bit should not be 
permitted to occur in succession for any sequential 
length of 13 bits or more when the integrated OSV 
value deviates from the afore-mentioned predeter- 
mined range. Due to these features, this encoder is 
capable of placing restraint upon the fluctuations of 
the direct current component while restricting the 
integrated OSV values of the 9-bit data within a 
certain range of limits. This encoder also can hold 
down the maximum code reversal interval in par- 
ticular to a value approximately 10.7 times as large 
as that of the bit interval since the former occurs in 
case bits of the same kind occur in a sequence of 
12 bits in succession, and with this feature at work, 
this encoder can place restraint on the maximum 
recorded frequency. 

The 8/9 encoder 21 also can store a pair of 
conversion tables, a principal one and an auxiliary 
one. in its conversion ROM 23, which has 256 
addresses in it. and accepts the addition of a OSV 
integrating circuit 25 and a table selection circuit 
26, which are necessary for the reading of the 9-bit 
data out of the conversion ROM 23. by which this 
encoder is capable of obtaining the 9-bit data sat- 
isfying the RLLC. This allows achievement of the 
minimum code reversal interval, T min, at 0.89 T, 
the maximum code reversal interval. T max. at 10.7 
T. and the detection port width Tw at 0.89 T. Thus, 
this encoder can accomplish the development of a 
Pl^ for the effective utilization of the features char- 
acteristic of a small-scale ROM, as well as the 
simplification of the circuitry as a whole. 

Fig. 4 is a circuit block diagram illustrating the 
third embodiment of the 8/9 encoder constructed 
by the application of the 8/9 code conversion meth- 
od according to the fourth embodiment, and Table 
4-1 through Table 4-8 are charts showing the con- 
version tables used for the code conversion per- 
formed with the 8/9 encoder illustrated in Fig. 4. 

In Fig. 4, the 8/9 encoder 51 is used for the 
code conversion of 8-bit data into 9-bit data, and 
this encoder performs this code conversion in such 
a way that the integrated OSV values for the con- 
verted data converge on zero through differentiated 
utilization of a pair of conversion tables, i.e.. the 
principal conversion table and the auxiliary conver- 
sion table, which are prepared in advance. The 
principal and auxiliary conversion tables are stored 
in the conversion ROM 53, which has 256 ad- 
dresses from (00) H to <FF) H, which represent the 
8-bit data in hexadecimal numbers. With the princi- 


pal conversion table, the 8-bit data are converted 
into 9-bit data each having an absolute value not 
exceeding 3 for the OSV (or CDS) which indicates 
the direct current balance for the individual data. 

5 and with the auxiliary conversion table, the 8-bit 
data are converted into those 9-bit data which have 
absolute values not less than 3 and have a OSV 
polarity reverse to that of the data converted with 
the principal conversion table mentioned above. 

10 In the fourth embodiment of this invention, the 
principal conversion table sets the 9-bit data with 
their OSV having a value of + 3 or + 1 in 
correspondence to the 8-bit data in (00) H " (7F) H, 
but with the 8-bit data in (80) H " (FF) H. on the 

;s other hand, the same conversion table sets those 
9-bit data having the OSV value of - 3 or -1. The 
auxiliary conversion table, moreover, sets those 9- 
bit data having the OSV of • 9. -7. -5, or -3 in 
correspondence to the 8-bit data in (00) H " (7F) H. 

ao but. on the other hand, sets the 9-bit data having 
the OSV of + 9, + 7, +5 or + 3 in correspon- 
dence to the 8-bit data in (80) H " (FF) H. The OSV 
for the 9-bit data obtained by the conversion is 
expressed in terms of the complements of 2. and 

25 such complements are stored within each of the 
tables in the form of 5-bit data placed on the 
higher-order side of the 9-bit data for their linkage 
with such data. 

Here, the 8-bit data which are to be processed 

30 for conversion are first fed into the conversion 
ROM 53 by way of the 0 flip-flop circuit 52 in the 
initial stage. Then, after they are converted into 14- 
bit data in accordance with either one of the con- 
version tables, i.e.. the principal one and the auxil- 

35 iary one which are stored inside the conversion 
ROM 53. the nine lower-order bits and the five 
higher-order bits of the converted data are supplied 
respectively to the 0 flip-flop circuit 54 for output to 
external equipment and to the OSV integrating cir- 

40 cuit 55. The OSV integrating circuit 55 is com- 
posed of an addition circuit 56. which renews the 
integrated OSV value by the addition of the OSV 
registered up to that time to the five higher-order 
bit output in the conversion ROM 53. and a 0 flip- 

45 flop circuit 57. which latches the output from this 
addition circuit 56. The output which is obtained 
from the 0 flip-flop circuit and indicates the in- 
tegrated OSV value as of the present moment is 
taken as the input to which an addition is to be 

50 made in the addition circuit 56. 

The integrated OSV value which is obtained 
from the addition circuit 56 is fed into the table 
selection circuit 58. where it is judged, by means of 
the comparator circuits 59 and 60 having compari- 

55 son criteria respectively set at 9 and -9. whether 
or not the integrated OSV value is within a certain 
range from - 9 to 9 as established in advance. 
The results obtained from the comparison perform- 


ing by this pair of comparator circuits 59 and 80 
are transmitted into ttie D fiip-flop circuit 62 by way 
of the OR gate circuit 61 placed In the subsequent 
position. The latched output from the D flip-flop 
circuit 62 Is supplied to the table selection input 
terminal in the conversion ROM 53 by way of the 
Inverter circuit 63 and the NOR gate circuit 64. 
and. In case the integrated DSV value is within the 
above-mentioned range from • 9 to + 9, the selec- 
tion of the principal conversion table is executed 
with the latched output which Is obtained at a low 
level from the D flip-flop circuit 62. 

However, the NOR gate circuit 64. which takes 
the low-level output as the signal for selection of 
the principal conversion table, uses the output from 
the Inverter circuit 63 as one part of the input into it 
while it takes as the other part of the input into it 
the output from the EXCLUSIVE-OR gate circuit 65. 
which takes the value derived from the exclusive-or 
operation of the highest-order bit of the input 8-bit 
data and the highest-order bit of the integrated 
DSV value obtained from the DSV integrating cir- 
cuit 55. The EXCLUSIVE-OR gate circuit 65 is the 
circuit which is designed to furnish the information 
for the selection of the particular table which works 
to achieve the convergence of the integrated DSV 
value on zero in case the integrated DSV value 
exceeds the range + 9 which is established in 
advance. This process consists in selecting the 
proper table by the utilization of the point that the 
"0" or "1 " In the highest-order bit of the input 8-bit 
data is in correspondence within the former half or 
the latter half of the selection table, i.e.. the positive 
or negative polarity of the DSV for the output 9-bit 
data and that the "0" or "1 " in the highest-order bit 
In the integrated DSV value is in correspondence 
with the positive or negative polarity of the in- 
tegrated DSV value. 

Now. suppose for the present that the data 
00001010 have come transmitted in the fom of 8- 
bit data when the Integrated DSV value Is 01001, 
i.e. + 9, for example. In this case, the code con- 
version with the principal conversion table is per- 
formed since the output from the NOR gate circuit 
64 is at a low level, and the data 00001111000110, 
which corresponds to the address (10) H. is output. 
In this regard, the five higher-order bits, 00001. in 
the output data in this Instance express the DSV + 
I of the 9-bit data. 111000110, and as a result of 
the addition of this DSV value to be integrated DSV 
value + 9 up to that time In the DSV integrating 
circuit 15, the integrated DSV value changes to + 
10. 

Then, suppose that (5D) H has come transmit- 
ted as the input 8-bit data. In this case, one of the 
inputs into the NOR gate circuit 64 will be at a low 
level because the output from the OR gate circuit 
61 was already changed to assume a high level at 


the point in time when the integrated DSV value 
exceeded *f- 9. On the other hand, the output from 
the EXCLUSIVE-OR gate 65. which provides the 
other input into the NOR gate 64. still remains at a 

5 low level, and the output from the NOR gate 64 
shifts to a high level, by which the use of the 
auxiliary conversion table is Instructed. Conse- 
quently, the 9-bit data 011001000 with the DSV at 
-3 is selected, eventually pulling back the Inte- 

10 grated DSV value towards the zero side to assume 
the value of + 7. In any case in which (80) H 
through (FF) H Is supplied In place of the input 8- 
bit data (5D) H, the code conversion Is performed 
with the principal conversion table by the effect of 

15 the low-level output from the NOR gate circuit 64 
since the output from the EXCLUSIVE-OR gate 65 
assumes a high level then. 

The 8-blt data which thus come transmitted 
one after another are processed for their code- 

20 conversion In such a manner that their integrated 
DSV values converge on zero, in which process the 
bit interval for the 9-bit data, i.e. the minimum code 
reversal interval, T min. Is expressed by 8/9 T ( = 
0.89 T). in relationship to the bit interval. T. for the 

26 8-bit data. In this regard, the maximum code rever- 
sal interval. T max., which is considered to be so 
much better if it Is as small as possible, will be 18 
T min (= 16 T), which represents the duration in 
which 18 "0"'s occur in succession, which is to be 

30 expected on the assumption of the worst case in 
which the 9-bit data occur in the sequence, 
11111 0000. 000000000. 000001 111. 

As described hereinabove, the 8/9 encoder 51 
is provided with a principal conversion table which 

35 performs the conversion of one 8-bit data into the 
9-bit data with an absolute DSV value of 3 or less, 
which indicates the direct current balance of the 
individual data, and with an auxiliary conversion 
table which performs the conversion of such 8-bit 

40 data into the 9-bit data with an absolute DSV value 
of 3 or more and with a DSV polarity reverse to 
that of the data as converted with the principal 
conversion table mentioned above. This encoder 
performs the code conversion in accordance with 

45 the principal conversion table in case the integrated 
DSV value, which is renewed at each time of such 
conversion, is within a certain range, i.e. ± 9, estab- 
lished in advance, whereas when the integrated 
DSV value deviates from the range of ± 9. it 

60 performs the code conversion with either one of the 
principal conversion table or the auxiliary conver- 
sion table, as appropriate, in such a manner that 
the integrated DSV value converges on zero. Due 
to this construction, this encoder is capable of 

55 establishing t 12. which is obtained by adding t 3 
to the limits t 9 for the integrated DSV values 
which require the use of the principal conversion 
table, as the maximum limits for the direct current 


component in the converted data, wherein regard* 
ing the maximum code reversal interval, this en- 
coder is capable of placing restraint on the limits in 
a value equivalent to 16 times that of the bit 
interval, T. since the limit value will occur in a case 
where bits of the same kind appear in a sequence 
consisting of 18 bits. Due to this feature, the en* 
coder can place restraint on the maximum fre- 
quency for recording. 

Moreover, the 8/9 encoder 51 can be applied 
adequately for the development of a PLA, as well 
as the simplification of the circuitry as a whole, 
through effective utilization of a small-scale ROM 
because the encoder can generate 9-bit data sat- 
isfying the RLLC (Run Length Limited Code) Rules 
with its capabilities of achieving the minimum code 
reversal inten/al, T min, at 0.89 T, the maximum 
code reversal interval, T min. at 16 T. and the 
detection port width. Tw, at 0.89 T. with a pair of 
conversion tables comprising the principal table 
and the auxiliary table which are accommodated in 
the conversion ROM 53 having 256 addresses, 
using the addition of a DSV integrating circuit 55, 
which is necessary for reading the 9-bit data out of 
the conversion ROM 53. In the fourth embodiment 
of this invention described above, the comparison 
criteria to be set. in respect of the integrated DSV 
values, in the comparator circuits 59 and 60 in the 
table selection circuit 56 may be a value other than 
£9. 

With the embodiments according to this inven- 
tion constructed as described above, it is possible 
to produce the following effects. It is possible to 
cancel the direct current component while main- 
taining the integrated DSV values within a certain 
range of limits, and it is also possible readily to 
generate such highly efficient codes that the mini- 
mum code reversal interval and the maximum code 
reversal inten^al for the signal waveforms after con- 
version satisfy the RLLC Rules. Besides, it is suffi- 
cient to provide two types of such conversion ta- 
bles for 8-bit data, and it is therefore possible to 
read the pertinent 9-bit data with 256 addresses, 
by which it is possible for this encoder to develop 
a PLA through effective utilization of the features 
characteristic of a small-scale ROM. 

This system also is capable of converting 
those 8-bit data with higher frequencies of occur- 
rence into 9-bit data with proportionately smaller 
absolute DSV values, and in addition, since it is 
capable of performing the selection of tables in a 
manner designed to serve the purpose of attaining 
the convergence of the DSV values on zero, it is 
possible for the system to place the maximum 
restraint possible on the fluctuations of the direct 
current component while placing restrictions on the 
integrated DSV values of the 9-bit data obtained by 
the code conversion for confining such values with- 


in a certain range of limits. 

Furthermore, with the integrated DSV values 
for the 9-bit data confined within a fixed range of 
limits, it is possible for the system to place re- 

5 straints on the fluctuations of the direct current 
component, and particularly the maximum code 
reversal interval, which occurs at the time when 
bits of the same kind appear consecutively in a 
sequence of 12 bits of the same kind. The system 

to can therefore place restraint on the maximum re- 
versal interval at a value approximately 10.7 times 
as much as the bit interval for the 8-bit data, by 
which it is possible to place restraint on the maxi- 
mum frequency for recording. The system is also 

75 capable of generating such 9-bit data as will satisfy 
the RLLC Rules with the minimum code reversal 
interval and the maximum code reversal interval 
which can be achieved by the addition of a OSV 
integrating circuit and a table selection circuit 

20 which are necessary to perform the reading of the 
9-bit data with a pair of conversion tables compris- 
ing a principal one and an auxiliary one which are 
stored in the conversion ROM having 256 address- 
es set in it. 

25 It is further possible with such embodiments to 
apply the value t (N + 12) obtained by the addi- 
tion of t 3 to t N. which marks the limits for the 
integrated DSV value which requires the use of the 
principal conversion table, to the setting of the 

30 maximum limits to the direct current component in 
the converted data, and with regard to the maxi- 
mum code reversal interval, which can be so de- 
signed as to occur when bits of the same kind 
occur in a consecutive series of 18 bits, it is 

36 possible to hold down the interval to a value 16 
times as much as the bit interval for the 8-bit data. 
It is thus possible to place restraint on the maxi- 
mum frequency for recording. Also, in the conver- 
sion ROM which has 256 addresses set in it, a pair 

40 of conversion tables comprising a principal one and 
an auxiliary one can be accommodated, but with 
the addition of a DSV integrating circuit and a table 
selection circuit which are necessary for reading 
the 9-bit data, it is possible to obtain the 9-bit data 

45 which have a minimum code reversal interval and a 
maximum code reversal interval which satisfy the 
RLLC Rules. 

Although a few exemplary embodiments have 
been discussed in detail above, one of ordinary 

so skill in the art will realize that other similar embodi- 
ments are possible within the scope of the inven- 
tion identified by the following claims. 


55 


Claims 

1. An 8/9 code conversion system for perform- 
ing the code conversion of 8-bit data into 9-bit 
data, comprising the steps of: 

providing a pair of conversion tables which are 
differentiated by the distinction whether a digltai 
sum variation (DSV) vaiue. which indicates a direct 
current baiance of the 9-bit data after the code 
conversion, is positive or negative in polarity; 
integrating the DSV value; 

selecting an appropriate conversion table of said 
pair of conversion tables in accordance with the 
positive or negative polarity of the integrated DSV 
value, said DSV value being updated at the tinne of 
each conversion; and 

performing code conversion using said appropriate 
conversion table in such a manner as to mal<e the 
integrated DSV value converge on zero. 

2. An 8/9 code conversion system for perfonm- 
ing code conversion of 8-bit data into 9-bit data, 
comprising the steps of: 

differentiating the 9-bit data after code conversion 
In accordance with the distinction whether a digital 
sum variation (DSV) value, which indicates a direct 
cunrent balance of said 9-bit converted data. Is 
positive or negative in polarity; 
providing conversion tables which set the convert- 
ed 9-bit data respectively In correspondence to the 
8-bit data in an order starting with the smallest of 
the absolute DSV values in an an-angement thereof 
centering around a value between a maximum val- 
ue and a minimum value for the 8-bit data; 
integrating the DSV value; and 
perfomiing code conversion using said conversion 
tables, with one conversion table being selected 
out of said conversion tables in such a manner as 
to make the integrated DSV value, which is up- 
dated at the time of each conversion, converge on 
zero. 

3. An BfQ code conversion system for perform- 
ing the code conversion of 8-bit data into 9-bit 
data, comprising the steps of: 

providing a principal conversion table and an auxil- 
iary conversion table which set mutually different 9- 
bit data In correspondence with Input 8-bit data; 
integrating a digital sum variation (DSV) value of 
said 9-bit data; 

performing code conversion in accordance with the 
principal conversion table when the integrated DSV 
value, which is updated at the time of each conver- 
sion, is within a predetermined range, but perform- 
ing code conversion in accordance with either of an 
appropriate conversion table selected from the ta- 
bles comprising the principal conversion table and 
the auxiliary conversion table in such a manner as 
to make the integrated DSV value converge on 
zero; and 


giving priority during code conversion to the con- 
dition that 13 bits or more of the same polarity of 
bits should not be allowed to occur in succession 
when the integrated DSV value deviates from within 
5 said predetermined range. 

4. An 8/9 code conversion system for perform- 
ing the code conversion of 8-bit data into 9-bit 
data, comprising the steps of: 
providing a principal conversion table which cen- 
to verts 8-bit into 9-bit data with an absolute value of 
its digital sum variation (DSV) value not exceeding 
3. said DSV value indicating the direct current 
balance of the 9-blt data, and an auxiliary conver- 
sion table which converts the 8- bit data into 9-bit 
T5 data having an absolute DSV value of not less than 
3 and having a DSV polarity reverse to that of the 
data of said principal conversion table; 
integrating the DSV value of said 9-bit data; 
performing code conversion in accordance with the 
20 principal conversion table in case the integrated 
DSV value, which is updated at the time of each 
conversion, is within a predetermined range, but 
performing code conversion in accordance with an 
appropriate table selected from the principal con- 
as version table and the auxiliary conversion table in 
such a manner as to make the integrated DSV 
value converge on zero when the integrated DSV 
value deviates from within said predetermined 
range. 

30 5. An 8/9 converter for performing a code con- 
version of 8 -bit data into 9-bit data, comprising 
means for providing a pair, of conversion tables 
(A1.B1) which are differentiated by the distinction 
whether a digital sum variation (DSV) value, which 

35 indicates a direct current balance of the 9-bit data 
after the code conversion, is positive or negative in 
polarity; 

means (1 5) for Integrating the DSV value; 

means for selecting an appropriate conversion ta- 

40 ble of said pair of conversion tables (A1, B1) in 
accordance with the positive or negative polarity of 
the integrated DSV value, means for updating said 
DSV value at the time of each conversion; and 
means (13) for performing a code conversion using 

46 said appropriate conversion table in such a manner 
as to make the integrating DSV value converge on 
zero. 

6. An 8/9 converter for performing code con- 
version of 8-bit data into 9-bit data, comprising: 

so means for differentiating the 9-bit data after code 
conversion in accordance with the distinction 
whether a digital sum variation (DSV) value, which 
indicates a direct current balance of said 9-bit 
converted data, is positive or negative in polarity; 

66 means for providing conversion tables (A2. 82) 
which set the converted 9-bit data respectively in- 
correspondence to the 8-bit data in an order start- 
ing with the smallest of the absolute DSV values in 


an arrangement thereof centering around a value 
between a maximum value and a minimum value 
for the 8*bit data; 

means (15) for integrating the DSV value; and 
means (13) for performing code conversion using 
said conversion tables, with one conversion table 
being selected out of said conversion tables (A2, 
B2) in such a manner as to make the integrated 
OSV value, which is updated at the time of each 
conversion, converge on zero. 

7. The 8/9 converter (11) of claim 5 or 6 
comprising a conversion ROM (13) into which the 
8-bit data are fed, in which the conversion tables 
(A1 ,B1 ; A2.B2) are provided and the data are con- 
verted into 14-bit data in accordance with either 
one of the conversion tables (A1.B1; A2.B2). and 
means for dividing the 14-bit data into two groups, 
these groups of bits being respectively fed into an 
output circuit (14) for output to external equipment 
and into a DSV integrating circuit (15) for internal 
feedback in the system. 

8. The 8/9 converter of claim 7, in which the 
DSV integrating circuit (15) is composed of an 
integrating circuit (16), which renews the integrated 
DSV value with the addition of the DSV up to that 
point in time to the output of the five higher-order 
bits from the conversion ROM (13) and a D flip-flop 
circuit (17) which latches the output from this in- 
tegrating circuit (16), the highest-order bit in the 
output from the D flip-flop circuit (17) being fed into 
a polarity reversing circuit (18) as the data for the 
selection of the proper conversion table. 

9. The converter of claim 7 or 8 In which the 
conversion tables A1 and Bl (Table 1-1 to 1-8) are 
used. 

10. The converter of claim 7 or 8 in which the 
conversion tables A2 and B2 (Table 2-1 to 2-8) are 
used. 

11. An 8/9 converter (21) for performing a code 
conversion of 8-bit data into 9-bit data, comprisng: 
means (23) for providing a principal conversion 
table and an auxiliary conversion table which set 
mutually different 9-bit data in correspondence with 
input 8-bit data. 

means (25) for integrating a digital sum variation 
(DSV) value of said 9-bit data; 
means (23,26) for performing code conversion in 
accordance with the principal conversion table 
when the integrated DSV value, which is updated at 
the time of each conversion, is within a predeter- 
mined range, but performing code conversion in 
accordance with either of an appropriate conver- 
sion table selected from the tables comprising the 
principal conversion table and the auxiliary conver- 
sion table in such a manner as to make the in- 
tegrated DSV value converge on zero whereby 
priority ts given during code conversion to the 
condition that 13 bits or more of the same polarity 


of bits should not be allowed to occur in succes- 
sion when the integrated DSV value deviates from 
within said predetermined range. 

12. The 8/9 converter (21) of claim 11. com- 
5 prising means (22) for transmitting the 8-bil data 

into a conversion ROM (23) which stores in its 
memory a principal conversion table and an auxil- 
iary conversion table, and after the 8-bit data are 
converted into 24-bit data in accordance with either 

w one of the conversion tables in the conversion 
ROM (23). the nine bits in the lower-order positions 
and the five bits in the higher-order positions as 
well as the two bits in the lower-order positions are 
respectively fed into an output circuit (24) for out- 

75 put to external equipment and into a DSV integrat- 
ing circuit 25 and the table-selecting circuit (26). 

13. The 8/9 converter of claim 12, in which the 
DSV-integrating circuit (25) is composed of an add- 
ing circuit (27). which effects the renewal of the 

20 integrated DSV value by the addition of the DSV on 
record up to that point in time to the output on the 
five higher-order bits from the conversion ROM 
(23) and a D flip-flop circuit (28). which latches the 
output from the adding circuit (27), the output of 

25 which is taken as the input into the adding circuit 
(27). 

the integrated DSV value obtained from the adding 
circuit (27) being fed into comparator circuits (29) 
and (30) provided in table-selecting circuit (26). 
30 14. The 8/9 converter of claim 12 or 13 in 

which the conversion tables 3-1 through 3-8 are 
used. 

15- An 8/9 converter (51) for performing a code 
conversion of 8-bit data into 9-bit data, comprising 

35 means (53) for providing a principal conversion 
table which converts 8-bit into 9-bit data with an 
absolute value of its digital sum variation (DSV) 
value not exceeding 3, said DSV value indicating 
the direct current balance of the g-bit data, and an 

40 auxiliary conversion table which converts the 8-bit 
data into 9-bit data having an absolute DSV value 
of not less than 3 and having a DSV polarity 
reverse to that of the data of said principal conver- 
sion table; 

45 means (55) for integrating the DSV value of said 9- 
bit data; and 

means (53.58) for performing code conversion in 
accordance with the principal conversion table in 
case the integrated DSV value, which is updated at 

50 the time of each conversion, is within a predeter- 
mined range, but performing code conversion in 
accordance with an appropriate table selected from 
the principal conversion table and the auxiliary con- 
version table in such a manner as to make the 

55 integrated DSV value converge on zero when the 
integrated DSV value deviates from within said 
predetermined range. 


16. The converter (51) of claim 15, for conver- 
sion of 8-bit data into 9*bit data, comprising a 
principal conversion table and an auxiliary conver- 
sion table, which are prepared in advance, and are 
stored in a conversion ROM (53), the 8-bit data 
which are to be processed for conversion being 
converted into 14-bit data In accordance with either 
one of the conversion tables, the nine lower-order 
bits and the five higher-order bits of the converted 
data are supplied respectively to an output circuit 
(54) for output to external equipment and to a DSV 
integrating circuit (55). 

17. The 8/9 converter of claim 16 in which the 
DSV integrating circuit (55) is composed of an 
addition circuit (56) which renews the integrated 
DSV value by the addition of the DSV registered 
up to that time to the five higher-order bit output in 
the conversion ROM (53). and a D flip-flop circuit 
(57) which latches the output from this addition 
circuit (56),the integrated DSV value obtained from 
the addition circuit (58) being fed into a table 
selection circuit (58) which ends in a table selection 
input terminal in the conversion ROM (53). 

18. The 8/9 converter of claim 16 or 17 in 
which the conversion Tables (4-1 to 4-8) are used. 
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TABLE 1-1 


ADDRESS 

TABLE A1 

DSV 

INV 

TABLE Bl 

DSV 

INV 

0 0 

111111110 

7 

1 

000000001 

-7 

1 

0 1 

1111110 0 0 

3 

1 

000000 1 1 1 

-3 

1 

02 

0 11111111 

7 

I 

1 00000000 

-7 

1 

03 

000 1 1 1 1 1 i 

3 

1 

1 1 1 000000 

-3 

1 

04 

11111110 1 

7 

2 

00000 00 10 

-7 

2 

05 

1111110 0 1 

5 

2 

000000 1 10 

-5 

2 

06 

111110011 

5 

2 

00000 1 1 00 

-5 

2 

07 

11110 1111 

7 

2 

000010000 

-7 

2 

08 

111100011 


2 

0000 1 1 100 

-3 

2 

09 

1110 11111 

7 

2 

000100000 

-7 

2 

OA 

111000111 

3 

2 

000 1 1 1000 

_ Q 

2 

OB 

1 1 0 1 1 i 1 1 1 

7 

2 

00 100 0000 

-7 

2 

OC 

110001111 

3 

2 

00 1 1 1 0000 

-3 

2 

OD 

10 1111111 

7 

2 

010000000 

-7 

2 

OE 

100011111 


2 

0 11100000 

-3 

2 

OF 

0 11111110 

5 

2 

10000000 1 

-5 

2 

1 0 

0 11111000 

1 

2 

100000 1 1 1 

- 1 

2 

1 1 

001111100 

1 

2 

1100000 11 

- 1 

2 

i 2 

1111110 10 

5 

3 

000000 10 1 

-5 

3 

1 3 

111110 100 

3 

3 

00000 1 0 1 1 

-3 

3 

1 4 

11110 1110 

5 

3 

0000 1000 1 

-5 

3 

1 5 

11110 1000 

1 

3 

0000 1 0 1 1 1 

- 1 

3 

1 6 

111100100 

1 

3 

0 0 0 0 1 10 1 1 

- 1 

3 

1 7 

1110 11110 

5 

3 

000 1 0000 1 

-5 

3 

1 8 

1110 11000 

A 

1 

3 

000100111 

- 1 

3 

1 9 

AAA ^ J 

111001100 

A 

1 

3 

0 0 0 1 1 0 0 1 1 

- 1 

3 

1 A 

110 111110 

5 

3 

0 0 10 0 0 0 0 1 

- 5 

3 


1 1 n 1 1 1 n 0 n 

1 


0 0 1 0 0 0 1 1 1 

- 1 

3 

1 c 

110011100 

1 

3 

001100011 

- 1 

3 

1 D 

10 1111110 

5 

3 

0 1000000 1 

-5 

3 

1 E 

10 1111000 

1 

3 

0 10000111 

- 1 

3 

1 F 

100111100 

1 

3 

0 1 1 0000 1 1 

- 1 

3 


TABLE 1-2 


ADDRESS 

TABLE A1 

DSV 

INV 

TABLE Bl 

DSV 

INV 

20 

0 1 I 1 1 1 1 0 1 

5 

3 

1000000 10 

- 5 

3 

2 1 

0 11111001 

3 

3 

100000 1 10 

-3 

3 

22 

0 11110011 

3 

3 

10000 1 100 

-3 

3 

23 

0 1110 1111 

5 

3 

1000 10000 

-5 

3 

24 

0 1 I 1 000 1 1 

1 

3 

1 000 1 1 I 00 

- 1 

3 

25 

0 11001111 

3 

3 

100 1 10000 

-3 

3 

26 

0 10 111111 

5 

3 

10 1000000 

-5 

3 

27 

0 10001111 

1 

3 

10 1110000 

- 1 

3 

2 8 

GO 1 1 1 I 0 1 1 

3 

3 

1 1 0000 1 00 


3 

29 

001110111 

3 

3 

1 1 000 1 000 

-3 

3 

2A 

001101111 

3 

3 

1 1 00 1 0000 

-3 

3 

2B 

001011111 

3 

3 

1 1 0 1 00000 

-3 

3 

2C 

000111101 

1 

3 

1 1 1 0000 1 0 

- 1 

3 

2D 

0 0 0 110 111 

1 

3 

1 1 1 00 1 000 

- 1 

3 

2E 

111110 10 1 

5 

4 

00000 10 10 

-5 

4 

2F 

11110 10 11 

5 

4 

0000 10 100 

-5 

4 

30 

1 1 I 1 00 1 0 1 

3 

4 

000011010 

-3 

4 

3 1 

1110 110 11 

5 

4 

000 100 100 

-5 

4 

32 

1 1 I 0 1 0 1 1 1 

5 

4 

000 10 1000 

-5 

4 

33 

1110 10001 

1 

4 

000101110 

- 1 

4 

34 

111001011 

3 

4 

000 1 10 100 

-3 

4 

35 

111000101 

1 

4 

000111010 

- 1 

4 

36 

110 1110 11 

5 

4 

00 1000 100 

-5 

4 

37 

110 110 111 

5 

4 

00 100 1000 

-5 

4 

38 

110 110001 

1 

4 

00 100 1 1 10 

- 1 

4 

39 

110 100111 

3 

4 

00101 1000 

- 3 

4 

3A 

110011101 

3 

4 

00 1 1000 10 

- 3 

4 

3 B 

1 lUUl iULJl 

i 


n n 1 1 n n 1 in 

- 1 

X 

4 

3C 

110010011 

1 

4 

001101100 

- 1 

4 

3.D 

110001011 

1 

4 

001110100 

- 1 

4 

3E 

10 11110 11 

5 

4 

0 10000 100 

-5 

4 

3F 

10 1110 111 

5 

4 

0 10 0 0 10 0 0 

-5 

4 


TABLE 1-3 



TABLE A1 

DSV 

INV 

Illy 

TABLE B1 

DSV 

INV 

*± u 

1 n 1 1 1 n n n 1 

1 

X 

4 

OlQOGl 1 10 

\J X \mJ ^ KJ X X X \J 

- 1 

4 

A 1 

1 n 1 1 n n 1 i i 

Q 

4 

Q 1 0 n 1 I □ Q n 

W X KJ \J X X \J \J \J 

- 3 



1 n 1 n 1 1 1 1 1 

iUiUiilii 


4 

0 I 0 1 on n 0 n 

- 5 

4 


1 n 1 n n n 1 i i 

iUiUUUi 1 1 

1 

X 

A 

n 1 n 1 1 1 n n n 

— 1 

4 

A A 

1 n n 1 1 1 n 1 1 

iUUiiiUii 

Q 

4 

n 1 1 n n n 1 n n 

— 3 

4 

^ D 

1 n n 1 1 n 1 1 1 

3 

4 

01 1001000 

- 3 

4 

rt D 

1 n n 1 n 1 I I 1 

X \J \J X. kJ L X X X 

3 

4 

0 1 10 10 0 0 0 

- 3 

4 

A T 
rt / 

1 n n n 1 i i n i 

lUUUi X X \J X 

1 

4 

0 1 1 10 0 0 10 

- 1 

4 

A Q 
4 O 

1 n n n 1 n 1 i i 

1 

X 

4 

01 1 lOlGOO 

\J X X X W X W ^ \mJ 

- 1 

4 

x^ 

A Ci 

4 y 

n 1 1 1 1 n 1 1 n 

q 

4 

10 0 0 0 10 0 1 

- 3 

4 

X 

4 A 

n 1 1 1 1 n n 1 ri 

UlliiUUiU 

1 
X 

4 

1 D n n n 1 i n i 

X kJ KJ \^ \J X XwX 

- 1 

4 

X 

A D 

4 o 

n 1 1 1 n 1 inn 

Ui i X kJ X iUU 

1 
X 

4 

1 0 0 □ 1 0 □ 1 1 

X \J \J \J X \-J \J X X 

- 1 

4 

X 

4 \j 

n 1 1 n 1 I 1 1 n 

UilUiiiiU 


4 

1 □ 0 1 0 □ on 1 

X w X w w w w X 

~ 3 

4 

X 

A Vi 

n 1 1 n n i i in 

\J X X \J \J X X X KJ 

1 

X 

4 

1 0 0 1 1 0 0 0 1 

- I 

4 

A 17 
4 

n 1 n 1 1 1 inn 

1 

X 

4 

10 10 0 0 0 1 1 

- 1 

4 

4 r 

n n 1 1 1 1 n 1 n 

UUlliiUiU 

1 

1 

4 

I 1 □□ 0 0 1 0 1 

X X W ^ ^ W X \mJ X 

- 1 

4 

b U 

n n 1 1 n 1 1 in 
UUiiUiiiU 

1 

1 

4 

1 1 n n 1 □ Q n 1 

- 1 

4 

5 1 

1 1 1 1 n 1 n 1 n 

iiiiUiUiU 

q 
D 


n n n n 1 n i n i 

- 3 

5 

5 Z 

1 1 1 n 1 n 1 1 n 

iiiUlUiiU 

q 

D 


n n n 1 □ i □ o i 

- 3 

5 

c o 
□ J 

1 1 1 n 1 n n 1 n 

1 
i 


000101 101 

w w w X w X X w X 

- 1 

X 

5 

5 4 

1 1 n 1 1 1 n 1 n 

iiUiliUxU 

q 

D 


n n I 0 0 0 1 0 1 

LJ X V-J W ^— ' X wX 

- 3 

5 

b b 

1 1 n 1 1 n 1 n n 

i iUi iUiUU 

1 

X 


0 0 1 0 0 1 0 1 1 

w X W X W X X 

- 1 

5 

b o 

1 1 n 1 n 1 1 1 n 

3 

5 

0 0 10 10 0 0 1 

- 3 

5 

D / 

1 1 n 1 n n 1 1 n 

1 

X 

5 

00 1 0 1 1 00 1 

- 1 

5 

R P 
D O 

1 1 n n 1 n 1 in 

X X yJ X kJ X x ^ 

1 

5 

00 1 10 1001 

- 1 

5 


1 n 1 1 I 0 1 1 0 

X \J X X Iwl. X \-f 

3 

5 

0 10001001 

-3 

5 

5A 

1 0 1 1 I 00 1 0 

1 

5 

0 1000 1 10 1 

- 1 

5 

5B 

10 110 1100 

1 

5 

0 1 00 1 00 1 1 

- 1 

c 

5 

5C 

10 10 11110 

3 

5 

0 10 100001 

-3 

5 

5D 

1 0 I 00 1 1 1 0 

1 

5 

0 10 1 1000 1 

- 1 

5 

5E 

100110110 

1 

5 

0 1 1001001 

- 1 

5 

5F 

0 11110 10 1 

3 

5 

100001010 

-3 

5 


TABLE 1-U 


ADDRcSS 

TADI C Al 

Joy/ 

1 IN Y 

TABLE Bl 

DSV 

INV 

0 U 

n 1 1 1 n 1 n 1 1 

UiliUiUii 

3 


10 0 0 10 10 0 

- 3 

5 

6 1 

n 1 1 1 n n 1 n 1 
Ul 1 lUUiUl 

i 

□ 

1 n n n 1 i n i n 

- 1 

X 


6 2 

UllUllUll 

Q 

D 

0 

1 n n 1 n n 1 n n 

iUUiUUiUU 

3 

p; 
.J 

6 3 

UllUIUlll 

Q 
D 

D 

1 n ri 1 n 1 n n n 

iUUi Ui uuu 



6 4 

Ul lUUi iul 

1 
i 

□ 

1 n n 1 1 n n 1 n 

lU^i iULJiUJ 

— 1 

X 


b o 

UlUliiiUl 



1 n 1 n 0 n n 1 n 

- 3 

5 

b b 

n 1 n 1 1 1 n n 1 

UiUi i iUUi 

1 

i 

•J 

1 0 1 □ 0 Q 1 10 

- 1 

5 

b / 

n 1 n 1 1 n n 1 i 
UiUi iUUi 1 

1 

1 

«j 

101001 100 

- 1 

5 

D O 

UiUiUUl 1 i 

1 

i 

c: 
ij 

t 0 1 □ 1 10 0 0 

- 1 

5 

o y 

n 1 n n 1 i n i 1 
UiUUi iUi i 

1 

1 

p; 

u 

10 1 10 0 10 0 

- 1 

5 

b A 

n n 1 1 1 n 1 n 1 

UUi i iUiUi 

1 

1 

3 

1 1 0 0 0 1 G 1 0 

— 1 

5 

b b 

n n 1 1 1 n 1 i 
UUi lUiUi i 

1 

i 

R 

1 1 D □ 1 0 1 □ □ 

X Xsu\^X\JXk^\J 

- 1 

5 

b O 

n n 1 n 1 i n i 1 
UULUi iUl 1 

1 
i 


1 1 n 1 0 □ 1 0 0 

- 1 

5 

b D 

1 1 1 n 1 n 1 n 1 

i i lULUiUX 

Q 
D 

u 

n n n 1 0 1 0 1 0 

- 3 

6 

w 

6 xi - 

1 1 Ti 1 n 1 1 n 1 
1 lUlUl lUi 

q 
3 

D 

n n 1 n 1 n n 1 n 

UU iUi ULJivJ 

- 3 

6 

b F 

1 lOlUlUUl 

1 

p 
u 

n n 1 n 1 n 1 in 

UUiUiUi iU 

— 1 
I 

vJ 

70 

] lOOlUlUl 

1 

O 

n n 1 1 n 1 n I n 

UUi iUiUiU 

— 1 
1 

u 

7 i 

lOl i01 101 

lUllUllUi 

Q 

D 

D 

n 1 n n 1 n n 1 n 

- 3 

6 

7 2 

lUl lUlUUl 

1 
i 

D 

n 1 n n 1 n 1 i □ 

\J X KJ \J X \J X X KJ 

— 1 

R 

7 3 

luluiiiui 

Q 
D 

D 

n 1 n 1 n n n 1 n 

UiUi ULJLJxLJ 

- 3 

6 

7 4 

lULUl IUUi 

1 
i 

D 

n 1 n 1 n n 1 in 

UiUiUvJi Iw 

- 1 

X 

fi 

7 b 

1 n 1 n 1 n n 1 1 
lUiUiUUi i 

1 
i 


n 1 n 1 G 1 1 0 0 

\J X X \J X Xww 

- 1 

6 

/ b 

1 n 1 n n 1 n 1 1 

iUiUUiUi i 

1 
1 


□ 101 10100 

\J X W X X w X w w 

- 1 

6 

/ / 

1 n n 1 n 1 i n i 

1 

6 

0 1 10 10 0 10 

- 1 

6 

/ o 

n 1 1 1 n 1 (1 1 n 

1 

5 

10 0 0 10 10 1 

- 1 

6 


n 1 1 n 1 n 1 in 

Ui iUiUi iU 

1 

1 

6 

10 0 10 10 0 1 

- 1 

6 

7A 

.010110110 

1 

6 

10 1001001 

- 1 

6 

7B 

110 10 10 10 

1 

7 

001010101 

- 1 

7 

7C 

10 10 110 10 

1 

7 

0 10 100101 

- 1 

7 

7D 

0 110 10 10 1 

1 

7 

100101010 

- 1 

7 

7E 

0 10 10 1 10 1 

1 

7 

10 10 10010 

— i 

7 

7F 

10 10 10 10 1 

1 

8 

0 10 10 10 10 

- 1 

8 


TABLE 1-5 



TARt P A1 

DSV 

INV 

TABLE B1 

DSV 

INY 

ft n 

o u 


1 

X 

7 

10 10 10 10 0 

- 1 

7 

p 1 

n 1 n I I Q 1 0 1 

1 

X 

7 

r 

10 1001010 

- 1 

7 

R 7 

1 0 1 0 I Q 1 10 

X w X w X w X X w 

1 

7 

0 10 10 1001 

- 1 

7 


101 101010 

1 

7 

0 10 0 10 10 1 

— i 

1 

f 

8 4 

0 10 10 11 10 

1 

6 

10 10 10 0 0 1 

~ 1 

6 

8 5 

0 10 1 1 10 10 

1 

6 

10 1000101 

~ 1 

6 

8 6 

0 110 110 10 

W X X w X X W *t \^ 

1 

6 

100100101 

- 1 

6 

ft 7 
o / 

10 0 10 10 1 1 

JLLJnJxwXwX X 

1 

X 

6 

0 1 10 10 100 

- 1 

6 

ft ft 

10 0 1 10 10 1 

X W W X X \mJ X w X 

1 

6 

0 1 1001010 

1 

— i 

6 

ft Q 

10 10 0 1 10 1 

X X w X X w X 

1 

6 

0 10 1 10 0 10 

- 1 

6 

8 A. 

10 10 10 111 

o 

6 

0 10 10 1000 

-3 

6 


10 10 110 11 

XWXwX XwX X 

3 

6 

0 10 10 0 10 0 

-3 

6 


1 n I 1 0 Q 1 0 1 

Xwl xw^X^X 

1 

X 

6 

0 10 0 110 10 

- 1 

6 

ft D 

10 110 10 11 

XwX X^XwX X 

3 

6 

0 10 0 10 10 0 

-3 

6 

ft F 

10 1 1 I 0 1 0 1 

3 

6 

0 10001010 

-3 

6 

ft T? 
o r 

1 1 n 1 □ 0 1 0 1 

1 

X 

6 

0 0 10 1 10 10 

- 1 

6 

ft n 

1 1 n 1 0 1 0 1 1 

X X ^ X ^ X W X X 

3 

6 

0 0 10 10 10 0 

-3 

6 

Q 1 

1 I 0 1 1 0 1 0 1 

X XwX XwXWX 

3 

6 

0 0 10 0 10 10 

-3 

6 

Q 9 

n-n 1 n 1 0 1 1 1 

1 

X 

5 

1 10 10 10 0 0 

- 1 

5 

Q ft 

n n 1 n 1 i i n i 

1 

X 

5 

1 10 10 0 0 10 

- 1 

5 


n n 1 1 n 1 i o i 

1 

X 

5 

1 10 0 10 0 10 

- 1 

5 

ft R 

n 1 0 0 1 0 1 1 1 

I^XVm^^XWX X X 

1 

5 

10 110 10 0 0 

- 1 

5 

ft 6 

010011101 

1 

5 

10 1100010 

- 1 

5 


0 10 10 1111 

V.J X w X w X X ^ A 

3 

5 

10 10 10000 

-3 

5 

9 8 

0 10 110 111 

3 

5 

10 1001000 

-3 

5 

9 9 

0 10 1110 11 

3 

5 

10 1000100 

-3 

5 

9A 

0 11001011 

1 

5 

100 1 10 100 

- 1 

5 

9B 

0 110 10011 

1 

5 

10 0 10 1 10 0 

< 

- 1 

b 

gc 

0 110 11001 

1 

5 

1 00 1 00 1 1 0 

- 1 

5 

9D 

0 110 1110 1 

3 

5 

100100010 

-3 

5 

9E 

0 1110 10 0 1 

1 

5 

1 00010 1 10 

- 1 

5 

9F 

0 1110 110 1 

3 

5 

100010010 

-3 

5 


TABLE 1-6 


ADDRESS 

TABLE Al 

DSV 

INV 

TABLE Bl 

DSV 

INY 

AO 

4 

1 

00101 1 10 

1 

5 

0 1 10 10001 

- 1 

5 

A 1 

1 

□01 1 lUlU 

1 

5 

0 1 1000101 

- 1 

5 

A2 

1 

P> 1 n 1 1 1 o o 

OlUl 1 lUU 

1 

5 

0 1 0 1 000 1 1 

- 1 

5 

A3 

1 

OllOOllU 

I 

5 

0 10011001 

- 1 

5 

A 4 

4 

1 

0 110 1110 

3 

5 

0 10010001 

-3 

5 

A5 

1 

0 1 i 10 10 0 

1 

5 

0 1 000 1 0 1 1 

- 1 

5 

A6 

1 

0 11110 10 

3 

5 

0 10000101 

-3 

5 

A7 

1 

10 0 1 10 10. 

1 

5 

00 1 100101 

- 1 

5 

A8 

1 

10 10 1 100 

1 

5 

0010100 1 1 

- 1 

5 

A9 

1 

10 1 10 010 

1 

5 

001001101 

- 1 

5 

AA 

1 

10 110 110 

3 

5 

001001001 

-3 

5 

AB 

1 

1 1001010 

1 

5 

000 1 10 10 1 

- 1 

5 

AC 

1 

110 10 100 

1 

D 

000 1 0 1 0 1 1 

- 1 

5 

AD 

1 

110 110 10 

3 

5 

000 1 00101 

-3 

5 

AE 

0 0 10 11110 

1 

4 

1 10 10000 1 

- 1 

4 

AF 

001110110 

1 

4 

110001001 

- 1 

4 

BO 

0 

10011110 

1 

4 

1 0 1 1 0000 1 

- 1 

4 

B 1 

0 

10 111110 

3 

4 

10 100000 1 

-3 

4 

B2 

0 

110 11100 

1 

4 

100 1000 1 1 

- 1 

4 

B3 

0 

1 1 i 0 0 1 1 0 

1 

4 

100011001 

- 1 

4 

B4 

0 

1110 1110 

3 

4 

1000 1000 1 

-3 

4 

B 5 

0 

11110 100 

1 

4 

10000 10 1 1 

- 1 

4 

B6 

0 

111110 10 

3 

4 

100000 10 1 

-3 

4 

B7 

1 

000 1 10 1 1 

1 

4 

0 1 1 100 100 

- 1 

4 

B8 

1 

00100111 

1 

4 

0 110 11000 

- 1 

4 

B9 

1 

00 110011 

1 

4 

0 11001100 

- 1 

4 

B A 

1 

00111001 

1 

4 

0 1 1 000 1 1 0 

- 1 

4 

B B 

1 

00111101 

o 

A 

n 1 1 n n n n 1 n 

Ul iUUUUiU 


A 
*r 

B C 

1 

0 1001111 

3 

4 

0 10 1 10000 

-3 

4 

BD 

1 

0 1100011 

1 

4 

0 10011100 

- 1 

4 

BE 

1 

0 110 1111 

5 

4 

0 100 10000 

-5 

4 

BF 

1 

0 1110011 

3 

4 

0 1000 1 100 

-3 

4 


TABLE 1-7 


ADDRESS 

TABLE Al 

DSV 

INV 

TABLE BI 

DSV 

INV 

CO 

10 1111001 

3 

4 

0 1 0000 1 1 0 

_ o 

4 

C I 

10 111110 1 

5 

4 

0 100000 10 

-5 

4 

C2 

1 1 0 0 0 1 1 0 1 

1 

4 

001110010 

- 1 

4 

C3 

110010111 

3 

4 

00 1 1 0 1 000 

-3 

4 

C4 

110011011 

3 

4 

0 0 1 1 0 0 1 0 0 

-3 

4 

C5 

1 1 0 1 0 0 0 1 1 

1 

4 

00 1 G 1 1 100 

- 1 

4 

C6 

I i 0 1 0 1 1 1 1 

5 

4 

00 10 10000 

-5 

4 

C7 

110 110011 

3 

4 

00 1 00 1 1 00 


4 

C8 

110 111001 

3 

4 

00 1000 1 10 

-3 

4 

CS 

110 11110 1 

5 

4 

00 10000 10 

-5 

4 

CA 

1 1 1001001 

1 

4 

000110110 

- 1 

4 

CB 

i 1 1 00 1 1 0 1 

3 

4 

000 1 1 00 1 0 

-3 

4 

CC 

1110 10 0 11 

3 

4 

000 1 0 1 1 00 

"3 

d. 

CD 

1110 110 0 1 

3 

4 

000 100 1 10 

-3 

4 

CE 

1 1 1 0 1. 1 1 0 1 

5 

4 

000 1000 10 

-5 

4 

CF 

11110 1001 

3 

4 

0000 10 1 10 

-3 

4 

DO 

11110 110 1 

5 

4 

0000 100 10 

-5 

4 

D 1 

0 0 0 10 1111 

1 

3 

1 1 10 10000 

- 1 

3 

D2 

000111011 

1 

3 

111000100 

- 1 

3 

D3 

001001111 

1 

3 

1 10 1 10000 

- 1 

3 

D4 

001100111 

1 

3 

110011000 

- 1 

3 

D5 

001110011 

1 

3 

1 1000 1 1 00 

- 1 

3 

D6 

001111001 

1 

3 

1 1 0000 1 10 

~ 1 

3 

D7 

001111101 

3 

3 

1 1 00000 10 

- 3 

3 

D8 

0 10011111 

3 

3 

1 0 1 1 00000 

-3 

3 

D9 

0 11000111 

1 

3 

100111000 

- 1 

3 

DA 

0 110 11111 

5 

3 

100 100000 

-5 

3 

U D 

n 1 1 1 n n 1 1 1 

UiiiUUXil 


3 

10 0 0 110 0 0 

-3 

3 

DC 

0 11110001 

1 

3 

i 0 0 0 0 1 1 1 0 

- 1 

3 

DD 

0 11110 111 

5 

3 

10000 1000 

-5 

3 

DE 

0 111110 11 

5 

3 

100000 100 

-5 

3 

DF 

1 000 1 1 1 I 0 

1 

3 

0 1 I 1 0000 1 

- I 

3 


TABLE U8 


AUUncoo 

TARl F Al 

w w Y 

INV 

TABLE Bl 

DSV 

INY 

li U 

1 n n 1 1 1 1 1 n 


3 

0 1 10 0 0 0 0 1 

- 3 

3 

17 1 

li 1 

1 n 1 1 1 1 1 n n 

iUiiiiiUU 

Q 

3 

0 1 G 0 G 0 0 1 1 

- 3 

3 

it Z 

1 1 n n n 1 i in 

1 
J. 

3 

001 1 10001 

- 1 

X 

3 

E d 

1 1 n n 1 I 1 1 n 
llUUiiiiU 

Q 

3 

001 lOGQOl 


3 

IT A 

1 1 n 1 1 1 1 n n 

iiUliiiUU 

Q 

3 

0 0 1 0 0 0 0 1 1 

- 3 

3 

b b 

1 1 1 n n n 1 1 n 

iiiUUUliU 

1 
X 


0 0 0 1 1 1 0 0 1 

\iJ y^ X X X ^m/ X 

- 1 

X 

3 

ii b 

1 1 1 n n 1 t 1 n 

iiiUUiliU 

Q 

3 

0 0 0 1 10 0 0 1 

- 3 

3 

ii / 

1 1 1 n 1 1 1 n n 

3 

3 

000 1000 11 

- 3 

3 

12^ O 

11110 0 0 10 

1 

X 

3 

0000 1 1 1 0 1 

- 1 

3 

TT Q 

] 1 1 1 n n 1 1 0 

3 

3 

0000 1 1 00 1 

- 3 

3 

I? A 

1 1 1 1 n 1 1 n 0 

ililUilUU 


3 

0 0 0 0 1 0 0 1 1 

- 3 

3 


1 i 1 1 1 n O 1 n 

Q 


□OOOGllOl 

- 3 

3 


1 1 1 1 I n 1 1 n 

llillUllU 



nnoooiool 

- 5 

3 

tr Pi 

n n n 1 1 1 1 1 0 

UUUiiliiU 

1 

Cm 

1 1 10 0 0 0 0 1 

- 1 

2 

T7 IT 

li ii 

n n 1 1 1 1 1 1 O 



1 10 0 0 0 0 0 1 

- 3 

2 

T? T7 

n 1 1 1 1 i 1 n n 
Ulliiiiuu 


9 

X w Vw* w w JL X 

- 3 

2 

r U 

1 n n n n 1 i i i 

lUUUUi i i i 

1 
1 

9 

n 1 1 1 10 0 0 0 

X X X X \J W w w 

- 1 

X 

2 

r 1 

1 n n 1 1 1 1 1 1 

iUUillili 

p; 

9 

0 1 10 0 0 0 0 0 

- 5 

2 

F 2 

1 1 n n n n 1 i i 

1 lUUUUi 1 i 

1 
i 


not 1 1 1000 

- 1 

2 

r J 

1 1 n n 1 1 1 1 1 

iiUUlliii 



0 0 1 1 0 0 0 0 0 

- 5 

2 

T? A 

1 1 1 n n n o 1 i 

1 i iUUUUl i 

1 
1 

9 

0 0 0 1 1 1 1 0 0 

- 1 

2 

r D 

1 1 1 n 0 1 1 1 1 


2 

0 0 0 1 10 0 0 0 

- 5 

2 

r D 

1 1 1 10 0 0 0 1 

1 

1 

2 

000011110 

- 1 

2 

r / 

1 1 1 1 0 0 1 I 1 

5 

2 

0000 1 1 000 

-5 

2 

r o 

111110 0 0 1 

3 

2 

00000 1 1 1 0 

-3 

o 
Z. 

17 Q 

r y 

111110 111 

7 

9 

000001000 

- 7 

2 

FA 

1 1 I 1 1 1 0 1 1 

7 

2 

000000 100 

-7 

2 

FB 

0 0 0 0 11111 

1 

1 

1 1 1 1 00000 

- 1 

1 

F C 

00 I 1 1 1 1 1 1 

5 

1 

1 10000000 

-5 

1 

FD 

111110000 

1 

1 

00000 1111 

- 1 

1 

FE 

111111100 

5 

1 

0000000 1 1 

-5 

1 

FF 

111111111 

9 

0 

000000000 

-9 

0 


TABLE 2-1 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV 

INV 

TABLE B2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV 

INV 

00 

IFE 

111111110 

7 

1 

001 

000000001 

1 

1 

01 

IFD 

111111101 

7 

2 

002 

000000010 

-7 

2 

02 

1F7 

111110111 

7 

2 

008 

000001000 

-7 

'■) 

03 

IDF 

111011111 

7 

2 

020 

000100000 

w w X www 

1 

2 

04 

17F 

101111111 

7 

2 

080 

oiooooonn 

-7 

2 

05 

07F 

001111111 

5 

1 

180 

110000000 

X X \J\J\J\J\J\J\J 

-5 

1 

06 

1F3 

111110011 

5 

2 

ooc 

000001100 

W W X XW/ 

-5 

^: 

07 

ICF 

UlOOllli 

5 

2 

030 

000110000 

-5 


08 

13F 

100111111 

5 

2 

OCO 

011000000 

-5 


09 

IFA 

111111010 

5 

3 

005 

ODQOOfllOl 

-5 


OA 

lEE 

111101110 

5 

0 

Oil 

wX X 


-5 

rv 

OB 

IBE 

110111110 

5 

3 

041 

w r X 

001C130001 

-5 

3 

OC 

OFD 

011111101 

5 

O 
*J 

102 

X 

loonooolo 

"5 

3 

OD 

0F7 

011110111 

\r X X X X W XXX 

5 

3 

108 

X w 

100001000 

-5 


OE 

ODF 

011011111 

5 

3 

190 

looionnoo 

-5 

3 

OF 

iF5 

11 lllOtfJl 

5 

4 

nriA 

UUUUUiUxU 

-5 

4 

10 

lEB 

111101011 

XXX im\J X\Jx X 

5 

4 


nnnmninn 

-5 

4 

.11 

IDB 

111011011 

X X X V X X wX X 

5 

4 

024 

oooiOQinn 

\J\J\J XKJsJ XsJKJ 

-5 

4 

12 

IBD 

110111101 

X X X X X X X 

5 

4 

042 

001000010 

-5 

4 

13 

.1B7 

110110111 

5 

4 

048 

001001000 

-5 

4 

14 

17D 

101111101 

5 

4 

082 

010000010 

-5 

4 

15 

177 

101110111 

5 

4 

088 

010001000 

-5 

4 

16 

15F 

101011111 

5 

4 

OAO 

010100000 

-5 

4 

17 

03F 

000111111 

3 

1 

ICO 

111000000 

-3 

1 

18 

1E3 

111100011 

3 

2 

OIC 

000011100 

-3 

c 

19. 

18F 

110001111 

3 

2 

070 

001110000 

-0 

2 

lA 

OFC 

011111100 

3 

2 

103 

100000011 

-3 

0 

IB 

1F4 

111110100 

3 

3 

OOB 

000001011 

-3 

3 

IC 

lEC 

111101100 

3 

3 

013 

000010011 


3 

ID 

IDC 

111011100 

3 

3 

023 

000100011 

-3 

3 

IE 

IBC 

110111100 

3 

3 

043 

001000011 

-3 

3 

IF 

17C 

101111100 

3 

3 

083 

010000011 

-3 

0 


TABLE 2-2 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

OSV 

INV 

TABLE B2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

OSV 

INV 

20 

0F9 

011111001 

3 

3 

106 

100000110 

-3 

3 

21 

0E7 

011100111 

3 

3 

113 

100011000 

-3 


22 

09F 

010011111 

3 

3 

160 

101100000 

-3 

3 

23 

07B 

001111011 


3 

184 

110000100 

-3 

3 

24 

06F 

001101111 

3 

0 

190 

110010000 



25 

1E9 

111101001 

0 

J 

4 

016 

000010110 

-0 

4 

26 

1D9 

111011001 

3 

4 

026 

000100110 

-0 

4 

27 

ICD 

111001101 

3 

4 

032 

000110010 

t\ 

"J 

4 

28 

iB9 

110111001 

3 

4 

046 

001000110 

-3 

4 

29 

•1A7 

llOlOOlll 

3 

4 

058 

001011000 


4 

2A 

i9B 

110011011 

3 

4 

064 

001100100 

-3 

4 

2B 

179 

101111001 

3 

4 

086 

010000110 

"0 

4 

2C 

167 

101100111 

3 

4 

098 

OlOOUOOO 

-3 

1 

**• 

2D 

13D 

100111101 

3 

4 

0C2 

011000010 

-3 

4 

2E 

137 

100110111 

3 

4 

0C3 

011001000 

-3 

4 

2F 

OFA 

011111010 

O 

s) 

4 

105 

100000101 

-3 

4 

30 

OEE 

011101110 

3 

4 

111 

100010001 

-3 

4 

31 

OBE 

010111110 

3 

4 

141 

101000001 

-3 

4 

23 

IDA 

111011010 

3 

5 

025 

OOOlOOlOi 

-3 

5 

33 

IBA 

110111010 

3 

5 

045 

001000101 

-3 

5 

34 

lAE 

110101110 

3 

5 

051 

001010001 

-3 

5 

35 

176 

101110110 

3 

5 

089 

010001001 


5 

36 

i5E 

101011110 

3 

5 

OAl 

010100001 

-3 

5 

37 

OED 

011101101 

3 

5 

112 

100010010 

-3 

5 

38 

ODD 

011011101 

3 

5 

122 

100100010 

-3 

5 

39 

0D7 

011010111 

3 

5 

128 

100101000 

-3 

5 

3A 

OBB 

010111011 

3 

5 

144 

101000100 

-3 

5 

OD 
OD 

OAF 

010101111 

0 

0 

150 

101010000 

-\ 


3C 

1B5 

110110101 

3 

6 

04A 

001001010 

t\ 

-0 

6 

3D 

lAB 

110101011 

3 

6 

054 

001010100 

-3 

6 

3E 

16D 

101101101 

3 

6 

092 

010010010 

-3 

6 

3F 

15D 

101011101 

3 

6 

0A2 

010100010 

-3 

0 


TABLE 2-3 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV INV 

TABLE B2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV INV 

40 

157 

101011101 

X\/ X\J X X X\^ X 

3 6 

0A8 

010101000 

-3 6 

41 

OIF 

000011111 

1 1 

lEO 

111100000 

"1 1 

42 

1C3 

lilOOOOU 

1 2 

03C 

000111100 

-1 2 

43 

lOF 

100001111 

^ Wn/wX XXX 

1 2 

OFO 

011110000 

V X X X X.VWJv 

-1 2 

44 

O'/C 

001111100 

W X X X X X \J^J 

1 2 

183 

110000011 

X xyJ\J\J*'J\J i X 

-1 2 

45 

1E8 

111101000 

X X X XW X yjyjsj 

1 0 

017 

\J X 1 

000010111 

yjKJKJ\Jx\JX X X 

-1 3 

46 

1E2 

111100010 

1 0 

OlD 

000011101 

WW X X X vx 

-1 3 

47 

ICC 

111001100 

i ^J 

033 

000110011 

-1 3 

48 

IBS 

liOl 11000 

I 3 

047 

001000111 

V w X V V V XXX 

-1 3 

49 

18E 

110001110 

i 0 

071 

w 1 X 

001110001 

V^VX X xvwx 

-1 

4A 


10011 lion 

i 3 

0C3 

yJx XUUUUX X 

"1 0 

4B 

OFl 

011110001 

X X X X vJUVJ X 

1 0 

lOE 

x\J\J*J^J X X XU 

-.1 o 
I o 

4C 

0C7 

011000111 

SJ X X W\Js»' XXX 

1 3 

138 

100111000 

X \m"*J I X X vow 

-1 3 

4D 

079 

001111001 

V w X X X X W X 

1 3 

186 

X 

110000110 

X X WUvX XU 

-1 

4£ 

067 

nni innii 1 

yJyJx XUVJX X X 

1 3 

100 

11 nni innn 

-1 3 

4F 


noni 1 1 101 

OUKJX. X J. JLUX 

i ^ 

i 


-1 3 

50 

UO 1 

nnni ini 1 1 

1 3 

1 vO 

1 1 inn innn 

IxiUUiUUU 

-1 3 

51 

ini 

iUx 

1 11 ni nnni 

1 4 


nnnini i in 

-1 4 

52 

1C5 

111000101 

X X xKJsjyj XKJ X 

1 4 


nnni i inin 

-1 4 

53 

1A3 

110100011 

1 4 

05C 

OOIOIUOO 

wxvx xxw 

-1 4 

54 

193 

110010011 

1 4 

06C 

001101100 

-1 4 

55 

18B 

110001011 

1 4 

074 

001110100 

-1 4 

56 

163 

101100011 

1 4 

09C 

010011100 

-1 4 

57 

139 

100111001 

1 4 

0C6 

011000110 

-1 4 

58 

127 

100100111 

1 4 

0D8 

011011000 

-1 4 

59 

IIB 

100011011 

1 4 

0E4 

011100100 

-1 i 

5A 

0F4 

011110100 

1 4 

lOB 

100001011 

-1 4 

5B 

OEC 

011101100 

1 4 

113 

100010011 

-1 4 

5C 

ODC 

011011100 

1 4 

123 

100100011 

-1 4 

5D 

OBC 

OlOlillOO 

1 4 

143 

101000011 

-1 4 

5E 

07A 

001111010 

1 4 

185 

110000101 

-1 4 

5F 

06E 

oolioilio 

1 4 

191 . 

110010001 

-1 4 


TABLE 2-U 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

OSV INV 

TABLE B2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

OSV INV 

60 

IDA 


1 5 

026 

QOOIOIQI 1 

yjyjyj xyj xK/ L X 

-1 5 

61 

ICA 

111001010 

1 5 

035 

000110101 

\J\jyj i X v X V X 

-1 5 

62 

1B2 

ilOUOOlO 

1 5 

04D 

001001 101 

w X V w X X w X 

-1 5 

63 

1A6 

110 1001 10 

1 5 

059 

001011001 

WWXwX XWwX 

-1 0 

64 

196 

UCOlOllO 

1 5 

069 

001101001 

\jyj X X w x^Jyj X 

-1 5 

65 

172 

101110010 

X V X X X vvx V 

1 5 

08D 

01 000 I 101 

V X V V V X X W X 

-1 5 

66 

166 

101100110 

XvX XWX Xv 

1 5 

099 

www 

010011001 

V X WW X X \J\J X 

-1 5 

67 

UE 

101001110 

XvXWXX Xv 

1 5 

OBI 

010110001 

\J X\J X k\^\J\J X 

-1 5 

63 

136 

1001 10110 

1 5 

0C9 

W WW 

011001001 

w X X W X *J\J X 

-1 5 

69 


ouioifini 

1 5 

X Xv 

i(innini in 

XUUvXUX xU 

-1 5 

6A 


Ui iUiiUUl 

i 5 


inmnni in 

lUUiUUIXU 

-1 5 

6B 

nrn 

ni mm ini 

1 5 


mm mnm 

iUUiiUUiU 

~i 5 

6C 



1 5 


imnnni m 

xUxUUUx xU 

-1 5 

6D 

0A7 

010100111 

X V X V^.^ XXX 

1 5 

158 

XUX'J X XU'JV 

-1 5 

6E 

09B 

010011011 

1 5 

164 

101100100 

Xv.>X X VJU XwU 

-1 5 

6F 

075 

001110101 

WX X XVXwX 

1 5 

18A 

110001010 

X X Uv^'v X U X u 

-1 5 

70 

06B 

001101011 

V-'V-' X X VJXV^ X X 

1 5 

1Q4 


-1 5 

71 

05B 

00101 inii 

UU XUX XUX X 

1 5 


1 ininninn 

-1 5 

72 

1A9 

I loioiooi 

X XU XVJX VJwX 

1 6 


oninirn in 

-1 6 

73 

195 

110010101 

1 6 

06A 

oniioinin 

uuxxuxuxu 

-I 0 

74 

165 

101100101 

xv/ X xyj\JX\JX 

1 6 

n9A 

oinoi inio 

-1 6 

75 

153 

lOlOlOGll 

1 6 

OAC 

UO w 

ninini 100 

-1 " 6 

76 

14B 

101001011 

X w X \J\J X^^X X 

1 6 

0B4 

010110100 
uxux xuxuu 

-1 6 

77 

12D 

100101101 

X W/ X W X X X 

1 6 

0D2 

011010010 

w X X V 1 \J*J X u 

-1 6 

78 

OEA 

011101010 

1 6 

115 

100010101 

-1 6 

79 

0D6 

011010110 

1 6 

129 

100101001 

-1 6 

7A 

0B6 

010110110 

1 6 

149 

101001001 

-1 6 

7B 

lAA 

110101010 

1 7 

055 

001010101 

-1 7 

7C 

15A 

101011010 

1 7 

0A5 

010100101 

-1 7 

7D 

0D5 

011010101 

1 7 

12A 

100101010 

-1 7 

7E 

OAD 

010101101 

1 7 

152 

101010010 

-1 7 

7F 

155 

101010101 

1 8 

OAA 

010101010 

-1 8 


TABLE 2-5 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV INV 

TABLE B2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV INV 

OU 

OAB 

010101011 

1 T 

I ( 

154 

lUlOlOlOO 

1 f 

8.1 

0B5 

010110101 

L 7 

14A 

101001010 

1 1 

o2 

156 

101010110 

1 ( 

0A9 

010101001 

1 ^ 

"1 1 

OJ 

16A 

101101010 

1 \ 

095 

010010101 

I 1 

o4 

OAB 

010101110 

1 p 
1 0 

151 

101010001 

1 0 

85 

OBA 

010111010 

1 0 

145 

101000101 

-1 b 

86 

ODA 

OiiOllOlO 


125 

100100101 

-1 D 

87 

12B 

100101011 

1 b 

0D4 

011010100 

-1 b 

88 

135 

100110101 

I 0 

OCA 

011001010 

"l b 

on 

UD 

101001101 

1 a 

1 b 

0B2 

010110010 

-1 b 

oA 

159 

101011001 

1 b 

0A6 

010100110 

i b 

SB 

169 

iOUOlOOl 

1 0 

096 

010010110 

-1 0 

80 

1A5 

110100101 

I b 

05A 

001011010 

-1 b 

8D 

057 

001010111 

1 5 

1A8 

110101000 

4 f* 

"1 0 

8E 

05D 

001011101 

4 f 

1 5 

1A2 

110100010 

4 P" 

-1 5 

8F 

06D 

001101101 

1 5 

192 

110010010 

4 r— 

-1 5 

90 

097 

010010111 

1 5 

168 

101101000 

-1 5 

91 

09D 

010011101 

I 5 

162 

101100010 

4 r" 

-1 5 

92 

0B3 

010110011 

1 5 

i4C 

101001100 

-1 5 

93 

OCB 

011001011 

1 5 

^ 134 

100110100 

4 r" 

-1 5 

94 

0D3 

011010011 

1 5 

12C 

100101100 

-1 5 

do 

0E5 

011100101 

1 r. 

1 D 

UA 

100011010 

1 0 

Oft 

yo 

12E 

100101110 

1 c: 
1 0 

ODl 

011010001 

-1 c 
i 0 

y f 

13A 

1^/^4 4 A f\ 

100111010 

1 K 
i 0 

.•NAT* 

0C5 

011000101 


yy 

15C 

4 ^ 4 ^ 4 4 4 /%/^ 

101011100 

1 c 
1 0 

0A3 

010100011 

-1 c 
1 D 

yy 



i D 

093 

010010011 

1 D 

OA 

174 

101110100 

1 

i D 

08B 

010001011 


9B 

19A 

llOOllOlO 

1 5 

065 

001100101 

-1 5 

9C 

lAC 

UOiOUOO 

1 5 

053 

00101001 i 

-1 5 

9D 

1B4 

110110100 

1 5 

04B 

001001011 

-1 5 

9E 

1D2 

111010010 

1 5 

02D 

000101101 

-1 5 

9F 

05E 

001011110 

1 4 

lAl 

110100001 

-1 4 


TABLE 2-6 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV INV 

TABLE 82 

HEXADECIMAL BINARY 
NUMBER NUMBER 

OSV INV 

AO 

076 

001110110 ■ 

1 4 

139 

110001001 

-1 4 

Al 

09E 

010011110 

1 4 

161 

101100001 

-1 4 

A2 

OCE 

011001110 

1 4 

131 

100110001 

-1 4 

A3 

0E6 

OUlOOllO 

1 4 

119 

iOOOUOOl 

-1 4 

A4 

0F2 

011110010 

1 4 

lOD 

100001101 

-1 4 

A5 

117 

100010111 

1 4 

0E8 

011101000 

-i 4 

A6 

IID 

100011101 

1 4 

0E2 

011100010 

-1 4 

A7 

133 

lOOUOOll 

1 4 

OCC 

011001100 

-1 4 

A8 

147 

101000111 

1 4 

DBS 

010111000 

-1 4 

Ag 

171 

101 110001 

1 4 

08c 

010001110 

-1 4 

AA 

18D 

110001101 

1 4 

072 

001110010 

-1 4 

AB 

199 

110011001 

1 4 

066 

001100110 

W X X V X X V 

-1 4 

AC 

IBl 

1101 10001 

1 4 

04E 

001001110 

w X X X X w 

-1 4 

AD 

iCy 

111001001 

1 4 

036 

000110110 

UwCX xux xu 

-1 4 

AE 

iPF 

nnnioiiii 

UUU 1 U I X X JL 

1 3 

IDD 


-1 3 

AF 



1 3 


11 J.UUUIUU 

1 ^ 

BO 

04F 

001001111 

1 3 



-1 3 

Bl 

073 

0011 10011 

W X X X V vX X 

1 ^ 

I 0 

13C 

110001100 

X X WVVX XUU 

-1 3 

82 

08F 

010001111 

1 3 

170 

101110000 

-1 3 

B3 

0E3 

011100011 

1 3 

lie 

100011100 

-1 3 

B4 

HE 

100011110 

1 3 

OEl 

011100001 

-1 3 

B5 

178 

101111000 

1 3 

087 

010000111 

-1 3 

B6 

19C 

110011100 

1 ^ 

063 

001100011 

-1 3 

B7 

1C6 

111000110 

1 0 

039 

000111001 

-1 3 

B8 

1D8 

111011000 

1 3 

027 

000100111 

-1 3 

B9 

1E4 

111100100 

1 3 

OlB 

OOOOIIOU 

-1 3 

BA 

03E 

000111110 

1 2 

ICl 

111000001 

-1 2 

BB 

0F8 

011111000 

1 2 

107 

100000111 

-1 2 

BC 

187 

110000111 

1 2 

078 

001111000 

-1 2 

BD 

lEl 

111100001 

1 2 

OlE 

000011110 

-1 2 

BE 

IFO 

111110000 

1 1 

OOF 

000001111 

-1 1 

BF 

15B 

101011011 

3 6 

0A4 

010100100 

-3 6 


TABLE 2-7 


ADDRESS 

TABLE A2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV 

INV 

TABLE B2 

HEXADECIMAL BINARY 
NUMBER NUMBER 

DSV 

INV 

CO 

16B 

101101011 

3 

6 

094 

010010100 

-3 

a 

CI 

175 

101110101 

3 

6 

03A 

010001010 

-3 

6 

C2 

IAD 

110101101 

3 

6 

052 

001010010 

-3 

6 

C3 

iD5 

111010101 

3 

6 

02A 

000101010 

-3 

6 

C4 

0B7 

010110111 

3 

5 

148 

101001000 

-.0 

5 

C5 

OBD 

010111101 

3 

5 

142 

101000010 

-J 

5 

C6 

ODB 

OilOUOll 

3 

5 

124 

100100100 

-3 

0 

C7 

OEB 

OUlOiOll 

3 

5 

114 

100010100 

-3 

5 

C8 

0F5 

011110101 

0 

5 

lOA 

100001010 


5 

C9 

16E 

101101110 

•:> 

I* 

091 

010010001 

"0 

5 

CA 

17A 

lounoio 

3 

C 
o 

085 

Ol'OOOOlOl 


5 

CB 

iB6 

110110110 


5 

049 

001001001 

^> 
"0 

5 

CC 

1D6 

111010110 

3 

5 

029 

000101001 

-3 

5 

CD 

lEA 

111101010 

0 

S 

015 

000010101 

-3 

5 

CE 

ODE 

011011110 


4 

121 

100100001 

-3 

4 

CF 

0F6 

011110110 

0 

4 

109 

100001001 

-3 

4 

DO 

12F 

100101111 


4 

ODO 

011010000 

-3 

4 

Dl 

13B 

100111011 

3 

4 

0C4 

011000100 

-3 

4 

D2 

UF 

lOlOOllil 

3 

4 

OBO 

010110000 


4 

D3 

173 

101110011 

3 

4 

03C 

010001100 

-3 

4 

D4 

197 

110010111 

3 

4 

068 

001101000 

-3 

4 

D5 

19D 

110011101 

3 

4 

062 

001100010 

-3 

4 

D6 

1B3 

110110011 

3 

4 

04C 

001001100 

-3 

4 

D7 

ICB 

111001011 

3 

4 

034 

000110100 


4 

D8 

1D3 

111010011 

3 

4 

02C 

000101100 

-3 

4 

D9 

1E5 

111100101 

3 

4 

OlA 

000011010 

-3 

4 

DA 

05F 

001011111 

3 

3 

lAO 

110100000 

-3 

3 

no 

077 

001110111 

0 

0 

J 

188 

110001000 


0 

DC 

07D 

001111101 

3 

3 

182 

110000010 

-3 

3 

DD 

OCF 

011001111 

3 

3 

130 

100110000 

-3 

O 

DE 

0F3 

011110011 

3 

3 

IOC 

100001100 

-3 

3 

DF 

13E 

100111110 

3 

3 

OCl 

011000001 

-3 

3 


TABLE 2-8 




TABLE A2 




TABLE B2 



ADDRESS 

HEXADECIMAL BINARY 



HEXADECIMAL BINARY 




NUMBER 

NUMBER 

DSV 

INV 

NUMBER 

NUMBER 

DSV 

INV 

EO 

19E 

110011110 

3 

3 

061 

001100001 


o 

0 

lI 

ICE 

111001110 

3 

3 

031 

000110001 


•0 
0 


1E6 

111100110 

0 

o 

0 

019 

00001 1001 

0 

0 

E3 

1F2 

111110010 


0 

OOD 

000001101 

-J 

3 

E4 

07E 

001111110 

3 

2 

131 

110000001 

o 


E5 

UF 

100011111 

0 

2 

OEO 

011100000 

-3 


E6 

1C7 

111000111 

^ A A >^ A 

3 

2 

038 

000111000 


2 

E7 

IFl 

111110001 

3 

J 

4.- 

OOE 

000001110 

-3 

2 

E8 

1F8 

111111000 


1 

i 

007 

OOOOOOUi 

-3 

1 

E9 

16F 

101101111 

5 

4 

. 090 

010010000 

-5 

4 

EA 

17B 

101111011 

5 

4 

084 

010000100 

-5 

4 

EB 

lAF 

llOlOllll 

r* 

0 

4 

050 

001010000 

-5 

4 

bC 

IBB 

llOlllOU 

5 

4 

044 

001000100 

-5 

1 

4 

ED 

1D7 

moioiu 

5 

4 

028 

000101000 

-5 

4 

EE 

IDD 

111011101 

5 

4 

022 

000100010 

-5 

4 

EF 

lED 

111101101 

5 

4 

012 

000010010 

-5 

4 

FO 

OBF 

010111111 

5 

d 

140 

loioooooo 

-5 

3 

Fl 

OEF 

011101111 

5 


110 

lit \/ 

100010000 

-5 


F2 

OFB 

011111011 

5 

0 

104 

100000100 

-5 

3 

F3 

17E 

101111110 

5 

3 

081 

010000001 

-5 

3 

F4 

IDE 

UiOllllO 

5 

3 

021 

oodiooool 

-5 

3 

F5 

1F6 

111110110 

5 

3 

009 

000001001 

-5 

J 

rb 

OFE 

011111110 

r 
0 

o 
I 

101 

100000001 


2 

F7 

19F 

110011111 

b 

I 

060 

001100000 

c 

-5 

2 

CO 

ro 

1E7 

111100111 

Id 

I 

018 

000011000 

r 

-0 


CO 

1F9 

111111001 

c 
0 

0 
I 

006 

000000110 

e 

-b 

2 

CA 

IFC 

111111100 

c 
0 

1 
1 

003 

000000011 

b 

1 

FB 

IBF 

110111111 

7 

2 

040 

001000000 

-7 

2 

FC 

lEF 

111101111 

7 

2 

010 

000010000 

-7 

2 

FD 

IFB 

111111011 

7 

2 

004 

000000100 

-7 

2 

FE 

OFF 

011111111 

7 

1 

100 

100000000 

-7 

1 

FF 

IFF 

111111111 

9 

0 

000 

000000000 

-9 

0 


TABLE 3-1 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

mER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV 

INV 

nn 
UU 

187 

110000111 

1 

2 

000 

000000000 

-9 

0 


lOF 

100001111 

1 

2 

001 

000000001 

-7 

1 

no 

173 

lOlllOOll 

3 

4 

100 

100000000 

-7 

1 

Uo 

167 

101100111 

3 

4 

002 

000000010 

-7 

2 

U4 

UF 

101001111 

3 

4 

004 

000000100 

-7 

2 

Ub 

13D 

100111101 

3 

4 

008 

000001000 

-7 


ud 

13B 

100111011 

3 

4 

010 

000010000 

-7 

0 

cn 
U f 

137 

100110111 

3 

4 

020 

000100000 

-7 

0 

Cm 

Uo 

12F 

100101111 

3 

4 

040 

001000000 

-7 

2 

no 

uy 

OFA 

011111010 

3 

4 

080 

010000000 

-7 

0 

UH 

0F6 

011110110 

3 

4 

003 

000000011 

-5 

1 


OEE 

011101110 

3 

4 

180 

110000000 

-5 

1 


ODE 

011011110 

3 

4 

006 

000000110 

-5 

2 

nD 

OBE 

010111110 

3 

4 

OOC 

000001100 

-5 

2 

HP 

IBA 

110111010 

3 

5 

018 

000011000 

-5 

2 

HP 

Ur 

1B6 

110110110 

3 

5 

030 

000110000 

-5 

0 

Cm 

in 
lU 

lAE 

110101110 

3 

5 

060 

001100000 

-5 

9 

Cm 

1 1 

U 

17A 

101111010 

3 

5 

oco 

011000000 

-5 

0 
Cm 

1^ 

176 

101110110 

3 

5 

101 

100000001 

-5 

0 

io 

16E 

101101110 

3 

5 

005 

000000101 

-5 


14 

15E 

101011110 

3 

5 

009 

000001001 

-5 

o 

ID 

0F5 

011110101 

3 

5 

on 

000010001 

-5 

Q 

1ft 

OED 

011101101 

3 

5 

021 

000100001 

-5 

■J 

17 

OEB 

011101011 

3 

5 

041 

001000001 

-5 

3 

18 

ODD 

011011101 

3 

5 

081 

010000001 

-5 

3 

19 

\JUD 

UiiUllUll 

O 

0 

0 


iUUUUUUiU 

J 

3 

lA 

0D7 

011010111 

3 

5 

104 

100000100 

-5 

3 

IB 

OBD 

010111101 

3 

5 

108 

100001000 

-5 

3 

IC 

OBB 

010111011 

3 

5 

110 

100010000 

-5 

3. 

ID 

0B7 

010110111 

3 

5 

120 

100100000 

-5 

3 

IE 

OAF 

010101111 

3 

5 

140 

101000000 

-5 

3 

IF 

1B5 

110110101 

3 

6 

OOA 

000001010 

-5 

4 


TABLE 3-2 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER OSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER OSV 

INV 

20 

IAD 

110101101 

3 

6 

012 

000010010 

-5 

4 

21 

lAB 

110101011 

3 

6 

014 

000010100 

-5 

4 

22 

175 

101110101 

3 

6 

022 

000100010 

-5 

4 

* 

23 

16D 

101101101 

3 

6 

024 

000100100 

-5 

4 


16B 

101101011 

3 

6 

028 

000101000 

-5 

4 

25 

15D 

101011101 

3 

6 

042 

001000010 

-5 

4 

26 

15B 

101011011 

3 

6 

044 

001000100 

-5 

4 

27 

157 

101010111 

3 

6 

048 

001001000 

-5 

4 

28 

18E 

110001110 

1- 

3 

050 

001010000 

-5 

4 

29 

HE 

100011110 


3 

082 

010000010 

-5 

4 

2A 

OFl 

011110001 

1 

3 

084 

010000100 

-5 

4 

2B 

0E3 

011100011 

1 

3 

088 

010001000 

-'5 

4 

2C 

0C7 

011000111 

1 

3 

090 

010010000 

-5 

4 

2D 

08F 

010001111 

1 

3 

OAO 

010100000 

-5 

4 


079 

001111001 

1 

3 

007 

000000111 

-3 

1 

1 

2F 

073 

001110011 

1 

3 

ICO 

111000000 

-3 

1 

1 

30 

067 

001100111 

1 

3 

OOE 

000001110 

-3 

0 

31 

04F 

001001111 

1 

3 

OIC 

000011100 

-3 

2 

32 

IBl 

110110001 

1 

4 

038 

000111000 

-3 

2 

33 

1A3 

110100011 


4 

070 

001110000 

-3 

2 

34 

199 

110011001 

i . 

4 

OEO 

011100000 

-3 

2 

35 

198 

110010011 


4 

103 

100000011 

-3 

2 

36 

18D 

110001101 


4 

181 

110000001 

-3 

2 

37 

18B 

110001011 


4 

OOB 

000001011 

-3 

3 

38 

171 

101110001 


4 

OOD 

000001101 

-3 

3 

39 

iO<j 

ini innni i 

iUilUUUil 



UiO 

nnnninni i 


3 

3A 

147 

101000111 


4 

019 

000011001 

-3 

3 

3B 

139 

100111001 


4 

023 

000100011 

-3 

3 

3C 

133 

100110011 


4 

031 

000110001 

-3 

3 

3D 

127 

100100111 


4 

043 

001000011 

-3 

3 

3E 

IID 

100011101 


4 

061 

001100001 

-3 

r\ 

0 

3F 

IIB 

100011011 


4 

083 

010000011 

-3 

3 


TABLE 3-3 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV 

iliV 

40 

117 

100010111 

1 4 

OCl 

011000001 

-3 

0 

J 1 

41 

0F2 

011110010 

1 4 

106 

lOOOOOliO 

-3 

0 

42 

0E6 

011100110 

1 4 

IOC 

100001100 

-3 

q 

0 

43 

OCE 

011001110 

1 4 

118 

100011000 

-3 

q 

44 

09E 

010011110 

1 4 

130 

100110000 

-3 

q 

45 

07A 

001111010 

1 4 

160 

101100000 

-3 

q 

4d 

076 

001110110 

1 4 

182 

110000010 

-3 

q 

4/ 

06E 

001101110 

1 4 

184 

110000100 

-3 

q 

vlQ 
40 

05E 

001011110 

1 4 

188 

110001000 

-3 

q 

4y 

1B2 

110110010 

1 5 

190 

110010000 

-3 

O 

4A 

1A6 

110100110 

1 5 

lAO 

110100000 

-3 

q 

4B 

19A 

110011010 

1 5 

016 

000010110 

-3 

4 

4C 

196 

110010110 

1 5 

OlA 

00001 1010 

-3 

4 

4D 

172 

lOlllOOlO 

1 5 

026 

000100110 

-3 

4 

4E 

166 

101100110 

1 5 

02C 

000101100 

-3 

i 

4 

4F 

UE 

101001110 

1 5 

032 

000110010 

-3 

4 

50 

ISA 

100111010 

1 5 

034 

000110100 

-3 

4 

51 

136 

100110110 

1 5 

046 

001000110 

-3 

4 

CO 
DZ 

12E 

100101110 

1 5 

04C 

001001100 

-3 

A 

4- 

Do 

0E9 

011101001 

1 5 

058 

001011000 

-3 

A 

04 

0E5 

011100101 

1 5 

062 

001100010 

-3 

i 

*r 

cc 

0D9 

011011001 

1 5 

064 

001100100 

-3 

/ 

00 

0D3 

011010011 

1 5 

068 

001101000 

-3 

A 
4 

cn 
Of 

OCD 

011001101 

1 5 

086 

010000110 

-3 

A 
4 

CO 

00 

OCB 

011001011 

1 5 

015 

000010101 

-3 

C 
0 

oy 

0B9 

010111001 

1 5 

025 

000100101 

-3 

C 

Oft 

0B3 

010110011 

1 5 

029 

000101001 

-3 

5 

5B 

0A7 

010100111 

1 5 

02A 

000101010 

-3 

6 

5C 

09D 

010011101 

1 5 

OOF 

000001111 

-1 

1 

5D 

09B 

010011011 

1 5 

lEO 

111100000 

-1 

1 

5E 

097 

010010111 

1 5 

OlE 

000011110 

-1 

2 

5F 

075 

001110101 

1 5 

03C 

000111100 

-1 

2 


TABLE 3-U 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV 


oU 

06D 

001101101 

1 5 

107 

lOOOOOUi -1 

2 

bl 

06B 

001101011 

1 5 

183 

110000011 -1 

2 

bl 

05D 

001011101 

1 5 

ICl 

111000001 -1 

2 

63 

05B 

001011011 

1 5 

017 

000010111 -1 

Q 

64 

057 

001010111 

1 5 

OIB 

000011011 -1 

o 
0 

65 

1A9 

110101001 

1 6 

OlD 

000011101 -1 

o 

o 

66 

1A5 

110100101 

1 6 

027 

000100111 -1 

q 
J 

67 

195 

110010101 

1 6 

033 

000110011 -1 

o 
0 

68 

169 

101101001 

1 6 

039 

000111001 -1 

Q 

0 

69 

165 

101100101 

1 6 

047 

001000111 -1 

o 

0 

6A 

159 

101011001 

1 6 

063 

OOllOOOll -1 

Q 

0 

6B 

153 

101010011 

1 6 

087 

010000111 -1 

q 
0 

dC 

UD 

101001101 

1 6 

0C3 

011000011 -1 

q 

dD 

UB 

loiooion 

1 6 

1C2 

111000010 -1 

q 


135 

100110101 

1 6 

1C4 

i 11000100 -1 

q 
o 

6F 

12D 

100101101 

1 6 

1C8 

111001000 -1 

0 

70 

12B 

100101011 

1 6 

IDO 

111010000 -1 

Q 

0 

71 

OEA 

011101010 

1 6 

02E 

000101110 -1 

J 

4 

72 

ODA 

011011010 

1 6 

036 

000110110 -1 

J 

4 

73 

0D6 

011010110 

1 6 

03A 

000111010 -1. 

1 

4 

74 

OBA 

010111010 

1 6 

lOB 

100001011 -1 

i 

4 

75 

0B6 

010110110 

1 6 

113 

100010011 -1 

4 

7d 

OAE 

010101110 

1 6 

123 

100100011 -1 

4 

/ f 

lAA 

110101010 

1 7 

143 

101000011 -1 

k 


16A 

101101010 

1 7 

02B 

000101011 -1 

5 


loA 

1 ni ni 1 ni n 
iUlUilUlU 

1 1 


nnnmnni -1 

UUUiUiiUi i 


/A 

156 

101010110 

1 7 

035 

000110101 -1 


7B 

0D5 

011010101 

1 7 

04B 

001001011 -1 

5 

7C 

0B5 

010110101 

1 7 

053 

001010011 -1 

5 

7D 

OAD 

010101101 

1 7 

08B 

010001011 -1 

5 

7E 

OAB 

010101011 

1 7 

093 

010010011 -1 

5 

7F 

155 

101010101 

1 8 

0A3 

010100011 -1 

5 


TABLE 3-5 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV 

INV 

80 

OAA 

010101010 

-1 8 

15C 

101011100 1 

c 

81 

154 

101010100 

-1 7 

16C 

101101100 1 


82 

152 

101010010 

-1 7 

174 

101110100 1 

J 

83 

14A 

101001010 

-1 7 

lAC 

110101100 1 

c; 
z> 

84 

12A 

100101010 

-1 7 

1B4 

110110100 1 

c 
0 

85 

0A9 

010101001 

-1 7 

ICA 

UlOOiOlO I 

0 

86 

0A5 

010100101 

-1 7 

1D2 

111010010 1 

0 

87 

095 

010010101 

-1 7 

1D4 

111010100 1 

c 
D 

88 

055 

001010101 

-1 7 

OBC 

010111100 1 

J 

4 

89 

151 

101010001 

-1 6 

ODC 

011011100 1 

4 

8A 

149 

101001001 

-1 6 

OEC 

011101100 r 

J 

4 

8B 

145 

101000101 

-I 6 

0F4 

011110100 1 

4 

8C 

129 

100101001 

-1 6 

1C5 

111000101 1 

4 

8D 

125 

100100101 

-1 6 

1C9 

111001001 1 


8E 

115 

100010101 

-1 6 

IDl 

111010001 1 

i 

8F 

0D4 

OUOlOlOO 

-1 6 

02F 

000101111 1 

0 

90 

0D2 

011010010 

-1 6 

037 

000110111 1 

o 

91 

OCA 

011001010 

-1 6 

03B 

000111011 1 

0 

o 

92 

0B4 

010110100 

-1 6 

03D 

000111101 1 

Q 

0 

93 

0B2 

010110010 

-1 6 

13C 

100111100 1 

o 
0 

94 

OAC 

010101100 

-i 6 

178 

101111000 1 

o 
0 

95 

0A6 

010100110 

-1 6 

19C 

110011100 1 

o 
0 

96 

09A 

010011010 

-1 6 

1B8 

110111000 1 


97 

096 

010010110 

-1 6 

1C6 

111000110 1 

o 

0 

98 

06A 

001101010 

-1 6 

ICC 

111001100 1 


99 

05A 

001011010 

-1 6 

1D8 

111011000 1 

3 

9A 

056 

001010110 

-1 6 

1E2 

111100010 1 

ri 


1A8 

110101000 

-1 5 

1E4 

111100100 1 

3 

9C 

1A4 

110100100 

-1 5 

1E8 

111101000 1 

3 

9D 

1A2 

110100010 

-1 5 

03E 

000111110 1 

2 

9E 

194 

110010100 

-1 5 

07C 

001111100 1 

2 

9F 

192 

110010010 

-1 5 

0F8 

011111000 1 

2 


TABLE 3-6 

I 
I 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION 

HEXADECIMAL BINARY 
NUMBER NUMBER 

TABLE 

DSV 

INV 

AO 

18A 

110001010 

-1 5 

1C3 

111000011 

1 
1 

0 
c 

Al 

168 

101101000 

-1 5 

lEl 

111100001 

1 
1 

o 

AO 

164 

101100100 

-1 5 

OIF 

000011111 

1 

i 

1 
1 

AO 

Ho 

162 

101100010 

-1 5 

IFO 

111110000 

1 
i 

1 
1 

A J 

A4 

158 

101011000 

-1 5 

1D5 

111010101 

0 

o 
0 

Ab 

UC 

101001100 

-1 5 

1D6 

111010110 

Q 

0 

c 
0 

A6 

146 

101000110 

-1 5 

IDA 

111011010 

0 
0 

0 

A7 

134 

100110100 

-1 5 

lEA 

111101010 


D 

AO 

A8 

132 

100110010 

-1 5 

179 

101111001 

o 
o 

1 

4 

A9 

12C 

100101100 

-1 5 

197 

110010111 

Q 

0 

1 

4 

AA 

126 

100100110 

-1 5 

19B 

110011011 

o 
0 

i 

4 

A ri 

AB 

llA 

100011010 

-1 5 

19D 

110011101 

o 
0 

4 

AC 

116 

100010110 

-1 5 

1A7 

110100111 

A 

0 

1 

AH 

ODl 

011010001 

-1 5 

1B3 

110110011 

A 

0 

4 

AC 

At 

0C9 

011001001 

-1 5 

139 

110111001 

0 

X 

4 

AC 

Ar 

0C5 

011000101 

-1 5 

ICB 

111001011 

0 

4 

DO 
DU 

OBI 

010110001 

-1 5 

ICD 

111001101 

q 

4 

Bl 

099 

010011001 

-1 5 

1D3 

111010011 

A 

0 

4 

B2 

08D 

010001101 

-1 5 

1D9 

111011001 

A 

0 

4 

B3 

069 

001101001 

-1 5 

1E5 

111100101 

A 

0 

4 

d4 

065 

001100101 

-1 5 

1E9 

111101001 

q 

4 

DC 
DO 

059 

001011001 

-1 5 

05F 

001011111 

q 

q 

DC? 
DO 

04D 

001001101 

-1 5 

06F 

001101111 

q 

0 

0 
0 


lAl 

110100001 

-1 4 

077 

001110111 

q 

q 

RQ 

DO 

191 

110010001 

-1 4 

07B 

001111011 

q 

q 

PQ 

t>y 

189 

110001001 

-1 4 

07D 

001111101 

q 

q 

Rfl 
Dn 

185 

110000101 

-1 4 

OOF 

010011111 

q 

q 

0 

BB 

161 

10110000 

-1 4 

OCF 

011001111 

3 

3 

BC 

131 

100110001 

"1 4 

0E7 

011100111 

3 

3 

BD 

119 

100011001 

-1 4 

0F3 

011110011 

3 

3 

BE 

lOD 

iOOOOllOl 

-1 4 

0F9 

011111001 

3 

3 

BF 

0£8 

011101000 

-1 4 

13E 

100111110 

3 

3 


TABLE 3-7 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 
NUMBER NUMBER DSV 

INV 

CO 

0E4 

011100100 

-1 

4 

17C 

101111100 

3 

3 

CI 

0E2 

011100010 

-1 

4 

19E 

110011110 

3 

3 

C2 

0D8 

011011000 

-1 

4 

IBC 

110111100 

3 

3 

C3 

OCC 

011001100 

-1 

4 

ICE 

111001110 

3 

3 

C4 

0C6 

011000110 

-1 

4 

IDC 

111011100 

3 

3 

C5 

0B8 

010111000 

-1 

4 

1E6 

111100110 

3 

3 

C6 

09C 

010011100 

-[ 

4 

lEC 

111101100 

3 

3 

C7 

08E 

010001110 

-1 

4 

1F2 

111110010 

3 

3 

C8 

074 

001110100 

-I 

4 

1F4 

111110100 

3 

3 

C9 

072 

oouiooio 


4 

07E 

001111110 

3 

2 

CA 

06C 

001101100 

-1 

4 

OFC 

011111100 

3 

2 

CB 

066 

001100110 

-1 

4 

UF 

100011111 

3 

2 

CC 

05C 

001011100 

-I 

4 

I8F 

llOOOllli 

3 

2 

CD 

04E 

001001110 

-1 

4 

1C7 

111000111 

3 

2 

CE 

IBO 

110110000 

-1 

3 

1E3 

111100011 

3 

2 

CF 

198 

110011000 

-1 

3 

IFl 

111110001 

3 

2 

DO 

18C 

110001100 

-1 

3 

03F 

000111111 

3 

1 

Dl 

186 

110000110 

-1 

3 

1F8 

111111000 

3 

1 

D2 

170 

101110000 

-1 

3 

15F 

101011111 

5 

4 

D3 

138 

100111000 

-1 

3 

16F 

101101111 

5 

1 

4 

D4 

lie 

100011100 

-1 

3 

177 

101110111 

5 

4 

rvr" 

D5 

lOE 

100001110 

-1 

3 

17B 

101111011 

5 

4 

D6 

OEl 

011100001 

-1 

3 

170 

101111101 

5 

4 

D7 

071 

001110001 

-1 

3 

lAF 

110101111 

5 

4 

D8 

0A8 

010101000 

-3 

6 

1B7 

110110111 

5 

4 

D9 

0A4 

010100100 

-3 

6 

IBB 

110111011 

5 

4 

DA 

0A2 

010100010 

-3 

6 

IBD 

110111101 

5 

4 

DB 

094 

010010100 

-3 

6 

1D7 

111010111 

5 

4 

DC 

092 

010010010 

-3 

6 

IDB 

111011011 

5 

4 

DD 

08A 

010001010 

-3 

6 

IDD 

111011101 

5 

4 

DB 

054 

001010100 

-3 

6 

lEB 

111101011 

5 

4 

DF 

052 

001010010 

-3 

6 

lED 

111101101 

5 

4 


TABLE 3-8 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION 

HEXADECIMAL BINARY 
NUMBER NUMBER 

TABLE 

DSV 

INV 

tO 

04A 

001001010 

-3 

6 

1F5 

111110101 

5 

4 

tl 

150 

101010000 

-3 

5 

OBF 

010111111 

5 

0 

tl 

148 

101001000 

-3 

5 

ODF 

011011111 

5 

3 

to 

144 

101000100 

-3 

5 

OFF 

011101111 

r- 

0 

3 


142 

101000010 

-3 

5 

0F7 

011110111 

5 

3 

E5 

128 

100101000 

-3 

5 

OFB 

011111011 

5 

3 

E6 

124 

100100100 

-3 

5 

OFD 

011111101 

5 

3 

E7 

122 

100100010 

-3 

5 

17E 

101111110 

5 

3 

E8 

114 

100010100 

-3 

5 

IBE 

110111110 

5 

3 

E9 

112 

100010010 

-3 

5 

IDE 

111011110 

5 

3 

EA 

lOA 

100001010 

-3 

5 

lEE 

111101110 

5 

3 

EB 

OAl 

010100001 

-3 

5 

1F6 

111110110 

5 

3 

Eu 

091 

010010001 

-3 

5 

IFA 

111111010 

5 

3 

cD 

089 

010001001 

-3 

5 

OFE 

011111110 

5 

2 


085 

010000101 

-3 

5 

13F 

100111111 

5 

2 

PF 

LV 

051 

001010001 

-3 

5 

19F 

110011111 

5 

2 

rU 

049 

001001001 

-3 

5 

ICF 

111001111 

5 

2 

hi 

045 

001000101 


5 

1E7 

111100111 

0 

2 

DO 

141 

101000001 

-3 

4 

1F3 

111110011 

5 

2 

fo 

121 

100100001 

-3 

4 

1F9 

llllllOOl 

5 

2 

F4 

111 

100010001 

-3 

4 

07F 

001111111 

5 

1 

fo 

109 

100001001 

-3 

4 

IFC 

111111100 

5 

1 

ro 

105 

100000101 

-3 

4 

17F 

101111111 

7 

2 

f f 

ODO 

011010000 

-3 

4 

IBF 

110111111 

7 

2 

f 0 

0C8 

011001000 

-3 

4 

IDF 

111011111 

7 

2 

PQ 

0C4 

011000100 

-3 

4 

lEF 

111101111 

7 

2 

PA 
fn 

0C2 

011000010 

-3 

4 

1F7 

111110111 

/ 

i 

FB 

OBO 

010110000 

-3 

4 

IFB 

111111011 

7 

2 

FC 

098 

010011000 

-3 

4 

IFD 

111111101 

7 

2 

FD 

08C 

010001100 

-3 

4 

OFF 

011111111 

7 

1 

FE 

OFO 

011110000 

-1 

2 

IFE 

111111110 

7 

1 

FF 

078 

001111000 

-1 

2 

IFF 

111111111 

9 

0 


TABLE U-1 



PRINCIPAL CONVERSION TABLE 

AUXILIARY CONVERSION TABLE 


ADDRESS 

HEXADECIMAL BINARY 



HEXADECIMAL BINARY 


XWV 


NUMBER 

NUMBER 

DSV 

INV 

NUMBER 

NUMBER 

DSV 

00 

15B 

101011011 

Xwx^xxvx X 

3 

6 

000 

000000000 

-9 

u 

01 

lyJ 1 

101010111 

3 

6 

001 

Vw X 

000000001 

-7 

1 

X 

02 

if u 

11 1 110000 


1 

100 

100000000 

-7 

1 

1 

03 

OIF 

000011111 


1 

002 

000000010 

-7 

2 

04 

1E1 

111 100001 

XXX xuuu^x 


2 

004 

000000100 

-7 

2 

05 


1 1 1000011 


2 

008 

\JsJsJ 

oooooiooo 

-7 


06 

lO 1 

1 1 00001 1 1 


2 

010 

QOOQIOOOO 

-7 

2 

07 

lOF 

100001111 

L\J\J\J\JX XXX 


2 

020 

000100000 

-7 


08 

0F8 

011111000 

VX XXX X Vw^^ 


2 

040 

001000000 

w X www 

-7 


09 


001111100 

yjyj X X X X X \JyJ 


2 

080 

010000000 

-7 


OA 


000111110 

UUUX X X X xu 


2 

003 

000000011 

-5 

1 

OB 


I U 101000 

X X X xuxuuw 


3 

180 

110000000 

-5 

1 

oc 

1F1 

1 11 100100 


3 

OOfi 
uuu 

oooonoi 10 

uuuuuux xu 

-5 

o 
Z 

OD 


1111 0001 0 


3 

ooc 

nnnnni inn 

UUUUUX XUU 

"5 

o 
Z 

OE 

ii/O 

1 1 1011 000 


3 

01fi 

nnnni i nnn 

UUUUXXUUU 

-5 

2 

OF 

ICC 

1 1 1 001 1 00 


3 

030 

000110000 

uuux xuuuu 

-5 

2 

10 

ICR 

1 1 1000110 

xxxuvvx xu 


3 

060 

001100000 

uux xuuuuu 

-5 

I 

11 

IBS 

110111000 

XXUXX X wWU 


3 

OCO 

011000000 

-5 

2 

12 

19C 

110011100 

X XUUX X X WW 


3 

101 

XsJ X 

100000001 

-5 

o 
I 

1 o 

18E 

110001110 

^ X w W X X X 


3 

005 

000000101 

-5 

o 
0 

1 i 
U 

178 

101111000 


3 

009 

000001001 



lb 

13C 

100111100 


3 

Oil 

000010001 

r 

-b 

q 
o 

Id 

HE 

100011110 


3 

021 

000100001 

-b 

q 

If 

OFl 

•011110001 

X X X WV X 


3 

041 

N/ • X 

001000001 

-b 

q 

1 o 

lo 

0E3 

\J w V 

011100011 

X X V/ WX X 


3 

081 

010000001 

-b 

q 

0 

19 

0C7 

011000111 


3 

102 

100000010 

-b 

q 

lA 

08F 

010001111 



104 

100000100 

U 

q 

1R 

079 

001111001 


3 

108 

100001000 

-5 

3 

IC 

073 

001110011 


3 

110 

100010000 

-5 

3 

ID 

067 

001100111 


3 

120 

100100000 

-5 

3 

IE 

04F 

001001111 


3 

140 

101000000 

-5 

3 

IF 

03D 

000111101 


3 

OOA 

000001010 

-5 

4 


TABLE U-2 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION 

HEXADECIMAL BINARY 
NUMBER NUMBER 

TABLE 

UwV 

INV 

on 

03B 

000111011 

1 3 

012 

000010010 

-5 

4 

• 

21 

037 

000110111 

1 3 

014 

000010100 

-5 

4 

22 

02F 

000101111 

1 3 

022 

000100010 

-5 

4 

* 

23 

IDl 

111010001 

1 4 

024 

000100100 

-5 

L 

24 

1C9 

111001001 

1 4 

028 

000101000 

-5 

4 

25 

1C5 

111000101 

1 4 

042 

001000010 


1 

2d 

IBl 

110110001 

1 4 

044 

001000100 

-5 

L 

*t 

27 

1A3 

110100011 

1 4 

048 

001001000 


4. 

00 

199 

110011001 

1 4 

050 

001010000 

-5 

4. 

zy 

193 

110010011 

1 4 

082 

010000010 

-5 

4 

OA 

18D 

110001101 

1 4 

084 

010000100 

-5 

4 

2d 

18B 

110001011 

1 4 

088 

010001000 

-5 

4 

or* 

2C 

171 

101 110001 

1 4 

090 

010010000 


4 

2D 

163 

101100011 

1 4 

OAO 

010100000 

0 

A 

2t 

147 

101000111 

1 4 

007 

000000111 

0 

1 
1 

2F 

139 

100111001 

1 4 

ICO 

111000000 

0 

1 
i 

30 

133 

100110011 

1 4 

OOE 

000001110 


9 

31 

127 

100100111 

1 4 

OIC 

000011100 

-q 

2 

34 

IID 

100011101 

1 4 

038 

000111000 

0 

'} 

Cm 

00 
00 

IIB 

100011011 

1 4 

070 

001110000 

-3 

2 

Oil 

117 

100010111 

1 4 

OEO 

011100000 

-3 

2 


0F4 

011110100 

1 4 

103 

100000011 

-3 

2 

00 

0F2 

011110010 

1 4 

181 

110000001 

-3 

2 

01 

OEC 

011101100 

1 4 

OOB 

000001011 

-3 

3 

00 
00 

0E6 

011100110 

1 4 

OOD 

000001101 

-3 

3 

39 

out 

UllUlllUU 

1 k 

i 4 

UiO 


-3 

3 

OA 
OH 

OCE 

011001110 

1 4 

019 

000011001 

-3 

3 

3B 

OBC 

010111100 

1 4 

023 

000100011 

-3 

3 

3C 

09E 

010011110 

1 4 

031 

000110001 

-3 

3 

3D 

07A 

001111010 

1 4 

043 

001000011 

-3 

3 

3E 

076 

001110110 

1 4 

061 

001100001 

-3 

3 

3F 

06F 

001101110 

1 4 

083 

010000011 

-3 

3 


TABLE k-3 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

40 

05E 

001011110 

1 

4 

OCl 

011000001 

-3 

3 

41 

1D4 

111010100 

1 

5 

106 

100000110 

-3 

3 

42 

1D2 

111010010 

1 

5 

IOC 

100001100 

-3 

3 

43 

ICA 

111001010 

1 

5 

118 

100011000 

-3 

3 

44 

1B4 

110110100 

1 

5 

130 

100110000 

-3 

3 

45 

1B2 

110110010 

1 

5 

160 

101100000 

-3 

3 

46 

lAC 

110101100 

1 

5 

182 

110000010 

-3 

3 

47 

1A6 

110100110 

1 

5 

184 

110000100 

-3 

0 

48 

19A 

llOOllOlO 

1 

5 

188 

110001000 

-3 

3 

49 

196 

110010110 

1 

5 

190 

110010000 

-3 

3 

4A 

174 

101110100 

1 

5 

lAO 

110100000 

-3 

3 

4B 

172 

101110010 

1 

5 

016 

000010110 

-3 

4 


16C 

101101100 

1 

5 

OlA 

000011010 

-3 

4 

4D 

166 

101100110 

1 

5 

026 

000100110 

-3 

4 

4t 

15C 

101011100 

1 

5 

02C 

000101100 

-3 

.4 

4F 

14E 

101001110 

1 

5 

032 

000110010 

-3 

4 

50 

13A 

100111010 

1 

5 

034 

000110100 

-3 

4 

51 

136 

100110110 

1 

5 

046 

001000110 

-3 

4 

52 

12E 

100101110 

1 

5 

04C 

001001100 

-3 

4 

53 

0E9 

011101001 

1 

5 

058 

001011000 

-3 

4 

54 

0E5 

011100101 

1 

5 

062 

001100010 

-3 

4 

55 

0D9 

011011001 

1 

5 

064 

001100100 

-3 

4 

56 

0D3 

011010011 

1 

5 

068 

001101000 

-3 

4 

Of 

OCD 

011001101 

1 

5 

086 

010000110 

-3 

4 

CO 

Do 

OCB 

011001011 

1 

5 

08C 

010001100 

-3 

4 

CO 

0B9 

^4^4 4 4 A^4 

010111001 

1 

5 

098 

010011000 

-3 

4 


0B3 

010110011 

1 

5 

OBO 

010110000 

-3 

4 

3D 

0A7 

010100111 

1 

5 

0C2 

011000010 

-3 

4 

5C 

09D 

010011101 

1 

5 

0C4 

011000100 

-3 

4 

5D 

09B 

010011011 

1 

5 

0C8 

011001000 

"3 

4 

5E 

097 

010010111 

1 

5 

ODO 

011010000 

-3 

4 

5F 

075 

001110101 

1 

5 

105 

100000101 

"3 

4 


TABLE 4-4 


ADDRESS 


PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 


AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 
NUMBER NUMBER DSV INV 


60 
61 

62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 
6D 
6E 
6F 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
7A 
7B 
7C 
7D 
7E 
7F 


06D 
06B 
05D 
05B 
057 
1A9 
1A5 
195 
169 
165 
159 
153 
14D 
14B 
135 
12D 
12B 
OEA 
ODA 
0D6 
OBA 

0B6 
OAE 
lAA 
6A 
5A 
56 
0D5 
0B5 
OAD 
OAB 
155 


001101101 

001101011 

001011101 

001011011 

001010111 

110101001 

110100101 

IIOOIOIOI 

101101001 

101100101 

101011001 

101010011 

101001101 

101001011 

100110101 

100101101 

100101011 

011101010 

011011010 

011010110 

010111010 

010110110 

010101110 

UOlOlOlO 

101101010 

101011010 

101010110 

011010101 

010110101 

010101101 

010101011 

101010101 


5 

5 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 

7. 

7 

7 

7 

7 

7 

7 

8 


109 

111 

121 

141 

015 

025 

029 

045 

049 

051 

085 

089 

091 

OAl 

lOA 

112 

114 

122 

124 

128 

142 

144 

148 

150 

02A 

04A 

052 

054 

08A 

092 

094 

0A2 


100001001 

100010001 

100100001 

101000001 

000010101 

000100101 

000101001 

001000101 

001001001 

001010001 

010000101 

010001001 

010010001 

010100001 

100001010 

100010010 

100010100 

100100010 

100100100 

100101000 

101000010 

101000100 

101001000 

101010000 

000101010 

001001010 

001010010 

001010100 

010001010 

010010010 

010010100 

010100010 


-3 
-3 


4 
4 


-3 4 
-3 4 


-3 
-3 


5 
5 


-3 5 
5 
5 


-3 


-3 
-3 

-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
"3 


5 
5 
5 


5 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 

-3 6 


-3 
-3 
-3 
-3 
-3 
-3 


6 
6 
6 
6 
6 
6 


TABLE U-5 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY • 
NUMBER NUMBER DSV 

INV 

80 

OAA 

010101010 

-1 8 

15D 

101011101 

3 

6 

81 

154 

101010100 

-1 7 

16B 

101101011 

3 

6 

82 

152 

101010010 

-1 7 

16D 

101101101 

3 

6 

83 

UA 

101001010 

-1 7 

175 

101110101 

3 

6 

84 

12A 

100101010 

-1 7 

lAB 

110101011 

3 

6 

8b 

0A9 

010101001 

-1 7 

IAD 

110101101 

3 

6 

86 

0A5 

010100101 

-1 7 

1B5 

110110101 

0 

6 

87 

095 

010010101 

-1 7 

1D5 

111010101 

0 

b 

88 

055 

001010101 

-1 7 

OAF 

010101111 

3 

5 

89 

151 

101010001 

-1 6 

0B7 

010110111 

3 

5 

8A 

149 

101001001 

-1 6 

OBB 

010111011 

3 

5 

8B 

145 

101000101 

-1 6 

06D 

010111101 

3 

5 

8C 

129 

lOOlOlOOl 

-1 6 

0D7 

011010111 

3 

5 

8D 

125 

100100101 

-1 6 

ODB 

011011011 

3 

5 

8E 

115 

100010101 

-1 6 

ODD 

011011101 

3 

5 

8F 

0D4 

011010100 

-1 6 

OEB 

011101011 

3 

5 

90 

0D2 

011010010 

-1 6 

OED 

011101101 

3 

5 

91 

OCA 

011001010 

-1 6 

0F5 

011110101 

3 

5 

92 

0B4 

010110100 

-1 6 

15E 

101011110 

3 

5 

93 

0B2 

010110010 

-1 6 

16E 

lOllOUiO 

3 

5 

94 

OAC 

010101100 

-1 6 

176 

101110110 

3 

5 

95 

0A6 

010100110 

-1 6 

17A 

101111010 

3 

5 

96 

09A 

010011010 

-1 6 

lAE 

110101110 

3 

5 

97 

096 

010010110 

-1 6 

1B6 

110110110 

3 

5 

98 

06A 

001101010 

-1 6 

IBA 

110111010 

3 

5 

99 

05A 

001011010 

-1 6 

1D6 

111010110 

3 

5 

9A 

056 

001010110 

-1 6 

IDA 

111011010 

3 

5 


1A8 

110101000 

-1 5 

lEA 

111101010 

3 

0 

9C 

1A4 

110100100 

-1 5 

OBE 

010111110 

3 

4 

9D 

1A2 

110100010 

-1 5 

ODE 

011011110 

3 

4 

9E 

194 

110010100 

-1 5 

OEE 

011101110 

o 

4 

9F 

192 

110010010 

-1 5 

0F6 

011110110 

3 

4 


TABLE U-6 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER OSV INV 

AO 

18A 

110001010 

-1 

5 

OFA 

011111010 

^» A A A A A A 

3 

4 

Al 

168 

101101000 

-1 

5 

12F 

100101111 

A >^ A ^0 A A A A 

3 

4 

* 

A2 

164 

101100100 

-1 

5 

137 

100110111 

A A A N/ AAA 

3 

4 

A3 

162 

101100010 

-1 

5 

13B 

100111011 

3 

4 

A4 

158 

101011000 

-1 

5 

13D 

100111101 

3 

4 

A5 

UC 

101001100 

-1 

5 

14F 

101001111 

3 

4 

A6 

146 

101000110 

-1 

5 

167 

101100111 

3 

4 

A7 

134 

100110100 

-1 

5 

173 

101110011 

A W AAA A 

3 

4 

* 

A8 

132 

100110010 

-1 

5 

179 

A ■ w 

101111001 

A W A X A A W X 

3 

4 

A9 

12C 

100101100 

-1 

5 

197 

110010111 

3 


AA 

126 

100100110 

-1 

5 

19B 

110011011 

A A A A \y X X 

3 

4 

AB 

llA 

100011010 

-1 

5 

19D 

110011101 

A A A A A A 

3 

4 

AC 

116 

100010110 

.-1 

5 

1A7 

110100111 

A A >^ A N^N^ A X X 

3 

4 

AD 

ODl 

011010001 

-1 

5 

1B3 

110110011 

X X V X X \J\J X X 

3 

4 

AE 

0C9 

011001001 

-1 

5 

1B9 

110111001 

3 

i 

AF 

0C5 

011000101 

-1 

5 

ICB 

111001011 

XXX V,/^</ X W X X 

3 

4 

BO 

OBI 

010110001 

-1 

5 

ICD 

111001101 

X X jL\J\J L L\J X 

3 

4 

Bl 

0A3 

010100011 

-1 

5 

1D3 

111010011 

X X X V X Vv^ X X 

3 

4 

B2 

099 

010011001 

-1 

5 

1D9 

lUOUOOl 

X X XvIX LsJsJL 

3 

4 

B3 

093 

010010011 

-1 

5 

1E5 

XXX xuuxux 


4 

B4. 

08D 

010001101 

-1 

5 

1E9 

111101001 

X X X X X sJKJ X 

3 

i 

B5 

08B 

010001011 

-1 

5 

05F 

001011111 

WvXvX xxxx 

3 

3 

B6 

069 

001101001 

-1 

5 

06F 

001101111 

3 

3 

B7 

065 

001100101 

-1 

5 

077 

001110111 

3 

3 

B8 

059 

001011001 

-1 

5 

07B 

001111011 

3 

3 

B9 

053 

001010011 

-1 

5 

07D 

001111101 

3 

3 

BA 

04D 

001001101 

-1 

5 

09F 

010011111 

3 

3 

no 

04B 

001001011 

-1 

5 

OCF 

011001111 

3 

3 

BC 

035 

000110101 

-1 

5 

0E7 

011100111 

3 

3 

BD 

02D 

000101101 

-1 

5 

0F3 

011110011 

3 

3 

BE 

02B 

000101011 

-1 

5 

0F9 

011111001 

3 

3 

BF 

lAl 

110100001 

-1 

4 

13E 

100111110 

3 

3 


TABLE 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER OSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 
NUMBER NUMBER DSV 

INV 

CO 

191 

110010001 -1 

4 

17C 

101111100 

3 

3 

CI 

189 

110001001 -1 

4 

19E 

110011110 

3 

3 

C2 

185 

110000101 -1 

4 

IBC 

110111100 

3 

3 

C3 

161 

101100001 -1 

4 

ICE 

111001110 

3 

3 

C4 

143 

101000011 -1 

4 

IDC 

111011100 

3 

3 

C5 

131 

100110001 -1 

4 

1E6 

111100110 

rs 

3 

C6 

123 

100100011 -1 

4 

lEC 

111101100 

3 

3 

C7 

119 

100011001 -1 

4 

1F2 

111110010 

3 

3 

C8 

113 

100010011 -1 

4 

1F4 

111110100 

3 

3 

C9 

lOD 

100001101 -1 

4 

07E 

OOllllllO 

3 

2 

CA 

lOB 

100001011 -1 

4 

OFC 

011111100 

3 

2 

CB 

0E8 

011101000 -1 

4 

UF 

100011111 

3 

2 

CC 

0E4 

011100100 -1 

4 

18F 

110001111 

3 

2 

CD 

0E2 

011100010 -1 

4 

107 

111000111 

3 

2 

CE 

0D8 

011011000 -1 

4 

* 

1E3 

111100011 

AAA A>^V ^ A A 

3 

2 

CF 

occ 

011001100 -1 

4 

* 

IFl 

A * A 

111110001 

A A A A A A 

3 

2 

DO 

006 

011000110 -1 

4 

03F 

000111111 

3 

1 

Dl 

0B8 

010111000 -1 

4 

1F8 

111111000 

3 

1 

D2 

09C 

010011100 -1 

w X W W A A A \^\m/ A 

4 

* 

15F 

iOlOlllU 

A w A V A A A A A 

5 

4 

D3 

08E 

010001110 -1 

V A w V V AAA \^ A 

4 

* 

16F 

A w* 

101101111 

A V A A V A A A 

5 

4 

04 

074 

001110100 -1 

\y AAA A >✓>✓ A 

4 

177 

101110111 

A W AAA w AAA 

5 

4 

D5 

072 

001110010 -1 

4 

17B 

101111011 

5 

4 

D6 

060 

001101100 -1 

4 

17D 

101111101 

5 

4 

07 

066 

001100110 -1 

4 

lAF 

110101111 

5 

4 

08 

050 

001011100 -1 

4 

1B7 

110110111 

5 

4 

09 

04E 

001001110 -1 

4 

IBB 

110111011 

5 

4 

OA 

03A 

000111010 -1 

4 

IBD 

110111101 

5 

4 

Od 

036 

000110110 -I 

4 

1D7 

111010111 

5 

4 

OC 

02E 

000101110 -1 

4 

IDB 

111011011 

5 

4 

DD 

100 

111010000 -1 

3 

IDD 

111011101 

5 

4 

DE 

108 

111001000 -1 

3 

lEB 

111101011 

5 

4 

DP 

104 

111000100 -1 

3 

lED 

111101101 

5 

4 


TABLE U-d 


ADDRESS 

PRINCIPAL CONVERSION TABLE 

HEXADECIMAL BINARY 

NUMBER NUMBER DSV INV 

AUXILIARY CONVERSION TABLE 

HEXADECIMAL BINARY 
NUMBER NUMBER DSV 

INV 

EO 

1C2 

111000010 


3 

1F5 

111110101 

5 

4 

El 

IBO 

110110000 


3 

OBF 

010111111 

5 

3 

E2 

198 

110011000 


3 

ODF 

011011111 

5 

3 

E3 

18C 

110001100 


3 

OEF 

011101111 

5 


E4 

186 

110000110 

-1 

3 

0F7 

011110111 

5 

3 

E5 

170 

101110000 

-1 

3 

OFB 

011111011 

5 

3 

E6 

138 

100111000 

-1 

3 

OFD 

011111101 

5 

3 

E7 

lie 

100011100 

-1 

3. 

17E 

101111110 

5 

3 

E8 

lOE 

100001110 

-\ 

3 

IBE 

110111110 

5 

3 

E9 

OEl 

OlllOOOOl 

-1 

3 

IDE 

111011110 

5 

3 

EA 

0C3 

011000011 

-i 

3 

lEE 

111101110 

5 

0 

EB 

087 

010000111 

-\ 

3 

1F6 

111110110 

5 

3 

EC 

071 

001110001 

-I 

3 

IFA. 

111111010 

5 

3 

ED 

063 

001100011 


3 

OFE 

011111110 

5 

0 

EE 

047 

001000111 


3 

13F 

100111111 

5 

2 

EF 

039 

000111001 

-][ 

3 

19F 

llOOUlll 

5 

2 

FO 

033 

000110011 

-1 

3 

ICF 

111001111 

5 

2 

Fl 

027 

000100111 

-I 

3 

1E7 

111100111 

5 

2 

F2 

OlD 

000011101 

-1 

3 

1F3 

lllUOOil 

5 

2 

F3 

)1B 

000011011 

-1 

3 

1F9 

111111001 

5 

2 

F4 

017 

000010111 

-1 

3 

07F 

001111111 

5 

4 

1 

Fo 

ICl 

111000001 

-1 

2 

IFC 

111111100 

5 

4 

1 

F6 

183 

110000011 

-1 

2 

17F 

101111111 

7 

2 

F7 

107 

100000111 

-1 

2 

IBF 

110111111 

7 

2 

F8 

OFO 

011110000 

-1 

2 

IDF 

111011111 

7 

2 

F9 

078 

001111000 


2 

lEF 

111101111 

7 

2 


03C 

000111100 


2 

1F7 

111110111 

7 

2 

f 0 

OlE 

000011110 


2 

IFB 

111111011 

7 

0 
L 

FC 

lEO 

111100000 

^ 1 

1 

IFD 

111111101 

7 

2 

FD 

OOF 

000001111 


1 

OFF 

011111111 

7 

1 

FE 

OAS 

010101000 

-3 

6 

IFE 

111111110 

7 

1 

FF 

0A4 

010100100 

-3 

6 

IFF 

111111111 

9 

0 


